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Gravitational Entropy of Black Holes and Wormholes - Gustavo E. Romero - 
Romain Thomas - Daniela Pérez - Received: 15 June 2011 / Accepted: 15 September 
2011 / Published online: 30 September 2011 


For: 
SMBH87 mass = M = 13.12806e+39 ;_ charge = Q = 1.12496e+15 ; 
r= 1.94973e+13; kpen=1 


The entropy of the horizons is obtained: 





6M?rz — 12MrsQ? + 6Q4 
Ss = kpn4ar7+ ee 
6M?rz. — 12MrsQ? +7Q4 


APi*(1.94973e+13)42+ 


(6*(13.12806e+39)*2(1.94973e+13)%2- 
12(13.12806e+39)(1.94973e+13)(1.12496e+15)42+6(1.12496e+15)%*4)/ 
(6*(13.12806e+39)%2(1.94973e+13)%2- 
12(13.12806e+39)(1.94973e+13)(1.12496e+ 15)42+7(1.12496e+15)%4) 


Input interpretation 


(6 (13.12806 « 10°”) (1.94973 « 10"°)° - 
12 13.12806 » 10°” « 1.94973 « 10° (1.12496 « 10'°)° + 
6 (1.12496. 10"°)*) /(6(13.12806 » 10°’)? (1.94973 « 10°)? - 


12 13.12806 » 10°” « 1.94973 « 10° (1.12496 « 10'°)* + 7 (1.12496  10°°)*) 


Result 
0.9999999999999999999999999999999999999999999999959257561573055309 


099998 


AP1*(1.94973e+13)42+sqrt(0.999999999999999999999999999999999999999999999 
9959257561573055309) 


Input interpretation 


4 (1.94973 « 10°)? + 
¥0.99999999999999999999999999999999999999999999999592575615730553°. 
09 


Result 
4.777039278893225273468010955 14576761667937491 188797884490918... x 
1077 


4.777039278893* 10° = entropy of the horizons 


Or, for M = 1: 


APi*(1.94973e+13)42+(6*(1.94973e+13)2- 
12(1.94973e+13)(1.12496e+15)*2+6(1.12496e+15)%4)/ (6*(1.94973e+13)42- 
12(1.94973e+13)(1.12496e+15)*24+7(1.12496e+15)*4) 


Input interpretation 


4 (1.94973 « 10°)? + 
6 (1.94973 « 10!3)* — 12 x 1.94973 » 10'3 (1.12496 « 1015)? + 6 (1.12496 » 10!5)4 


6 (1.94973 « 10'3)* — 12 1.94973 » 1013 (1.12496 « 105)? + 7 (1.12496 » 10!5)4 
Result 
4.77703927889322527346801095500291047382223205097213322401306... x 

10” 


4.7770392788...*10°27 = entropy of the horizons (similar to the previous one) 


From: 






6r? — 12rQ? +604 
Seni = 2r,.| —5—-—5 ahi? 

6r2 — 12r 02 +7074 
2*(1.94973e+13)*sqrt(((6*(1.94973e+13)42- 
12*1.94973e+13*(1.12496e+15)424+6(1.12496e+15)%4 / 6*(1.94973e+13)2- 
12*1.94973e+13*(1.12496e+15)424+7(1.12496e+15)%4))) 


sqrt(((((6*(1.94973e+13)%2-12*1.94973e+13*(1.12496e+15)42+6(1.12496e+15)%*4)) 
/ ((6*(1.94973e+13)42-12*1.94973e+13*(1.12496e+15)%24+7(1.12496e+15)%4))))) 


Input interpretation 






6 (1.94973 « 10'3)* — 12 « 1.94973 » 1033 (1.12496 « 105)? + 6 (1.12496 » 10!5)* 
6 (1.94973 « 10'3)* — 12 « 1.94973 » 10'3 (1.12496 « 105)? + 7(1.12496 » 10!5)* 


Result 
0.92582009977255 14595289201 112297393742586982721 105789254811878992 


0.92582009977.... 


2*(1.94973e+13)*sqrt(((((6*(1.94973e+ 13)%2- 
12*1.94973e+13*(1.12496e+15)*2+6(1.12496e+15)%4)) / ((6*(1.94973e+13)%2- 
12*1.94973e+13*(1.12496e+15)*2+7(1.12496e+15)%4))))) 


Input interpretation 
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2x 1.94973 » 10 
y ((6 (1.94973 » 10")? - 12 x 1.94973 » 10" (1.12496 10"°)? + 6 
(1.12496. 10"°)*) /(6(1.94973 « 10'°)? - 


12x 1.94973 » 10° (1.12496 « 10"°)° + 7 (1.12496 » 10'°)*)) 


Result 
3.6101984462590735 143746428 169359195003468235641643 1809675687... x 
10/3 


3.610198446259*10'° 


and from: 


| V6Q*M | 


SRN2 = ZT" 3 
(6r2 — 12r QO? + 7Q%)2 


—_— 


1/2*(1.94973e+13)42 [((sqrt6 *(1.12496e+15)%4*(13.12806e+39))) / 
((((6(1.94973e+13)%2- 
12(1.94973e+13)(1.12496e+15)42+7((1.12496e+15)%4)))))41.5] 


Input interpretation 


1 | 
5 (1.94973 10°)? 


(V6 (1.12496 . 10'°)* x 13.12806 « 10") / (6 (1.94973 » 10")? - 


12x 1.94973 » 10° (1.12496 « 10'°)” + 7 (1.12496 » 10'°)*)!° 


Result 
2.60779776925943707490653524729662066610531628469965084114254... x 


2.607797769259* 10° 


Or, for M = 1: 


1/2*(1.94973e+13)%2 [((sqrt6 *(1.12496e+15)%4)) / ((((6(1.94973e+13)%2- 
12(1.94973e+13)(1.12496e+15)2+7((1.12496e+15)%4)))))41.5] 


Input interpretation 


1 
5 (1.94973 10°°)? 


(V6 (1.12496. 10"°)*) / (6 (1.94973. 10")? - 12 1.94973  10"° 
(1.12496 « 10")? + 7(1.12496  10'°)*)"° 


Result 
0.0000198643... 


0.0000198643 


The entropy density is given by: 


l R. Q? 0 9 
ay | freer ee ha 
r2 ( r alae ) 





s=krn 


: 








l R, @ 
=krn|—,}/ | 1 -— — +— ] X (seni + Srnz) 
|r2 r r2 








(28) 


Thence, from: 

















] R, OQ? 

krn|—=,/{ 1 -— — +— ] X (seni + Srnz)], 
re r } ae 

we obtain: 


1/(1.94973e+13)2*sqrt(((1- 
1+(1.12496e+15)%2/(1.94973e+13)%2)))*(3.610198446259* 10%13+2.607797769259 
*10435) 


Input interpretation 


1 (1.12496 » 1015)? 


(1.94973 1032 ¥ (1.94973 » 1033)? 


(3.610198446259 « 10°° + 2.607797769259 » 10°”) 


7 


Result 
3.9581073405419861661 17583265883 12683746553456786662324421080... x 
10° 


3.9581073405419*10'° = entropy density 


Or, for M = 1: 


1/(1.94973e+13)42*sqrt(((1-1+(1.12496e+15)%2/(1.94973e+13)42)))*( 
0.0000198643+2.607797769259* 10435) 


Input interpretation 






1 (1.12496 « 1015)? 
(1.94973 » 1015) (1.94973 « 1013)? 
(0.0000198643 + 2.607797769259 » 10°”) 


Result 
3.95810734054198616611703531108619442939413429844328379574223... x 


3.95810734..*10'° result similar to the previous one 


Dividing the values of the two entropies: 


4.777039278893e+27 * 1/(((1/(1.94973e+13)2*sqrt(((1- 
1+(1.12496e+15)4%2/(1.94973e+13)%2)))*(3.610198446259e+13+2.607797769259e+ 


35))))) 


Input interpretation 


- 1 (1.12496 » 1015)? 
4.777039278893 » 10°" «1 / | a rrr 
(1.94973 « 1015) (1.94973 » 1015) 


(3.610198446259 . 10'° + 2.607797769259 ) 





Result 
1.20689988115352045013661417383589039597633989868213446624402... x 
1 o! 7 


1.2068998811...*10!” 


Or, for M = 1: 


1/3.958107340541986166117x 10°10 * 4Pi*(1.94973e+13)%2+(6*(1.94973e+13)2- 
12(1.94973e+13)(1.12496e+15)42+6(1.12496e+15)%4)/ (6*(1.94973e+13)%2- 
12(1.94973e+13)(1.12496e+15)42+7(1.12496e+15)%*4) 


Input interpretation 


1 


3.958107340541986166117 » 10'° | | 
6 (1.94973 « 10'3)* — 12 « 1.94973 » 10'3 (1.12496 « 105)? + 6 (1.12496 » 10!5)4 


6 (1.94973 « 10'3)* — 12 « 1.94973 » 1013 (1.12496 « 10!5)? + 7(1.12496 » 10!5)4 


4 ( (1.94973 « 10°°)) + 


Result 
1.20689988115357737314955055208 1758660201 74954441563016652759... x 
10/7 


1.20689988115357...*10'” result similar to the previous one 


Now, we consider the following partition number: 


p(337) = 117949491546113972 = 1.17949491546113972 * 10"” 


From the Hardy-Ramanujan partition formula 


1 awy/2n/3 
n) ~ ——-e"V ; 
p(n) 4nV3 


we obtain for n = 337 


1/((4*337)sqrt3)*(exp(Pi*sqrt((2*337)/3))) 


Input 

1 | [2 =) 
————— _expja 
(4.337) V3 3 


Exact result 





e V 674/3 x 


1348 ¥3 





Decimal approximation 
1.20845207545400153335311653878350689284137290125768953760224... x 
1027 


1.208452075454....*10!7 


Property 


e V 674/3 x 


1348 V3 





is a transcendental number 


Series representations 


10 


7 _ 1 
(4 337) 3 oo mn a 
1348 V2 yn [2 | 





exe 22" | | 2.337 | ofr) So y spy poalah al a tah) 


NR 
(4 « 337) V3 1348 V2", (-3)"(-2), 


k! 





(-1k (-4), (4-20)F ao 
cxf = cxf V Zo — le = > 


_k 
(4 337) V3 (-1) (-3), G-z0)* 2 
1348 Vz Pesci aaa 


ror (not (Zo € 2 and -co; Zo = 0)) 


Multiplying the Hardy-Ramanujan formula by 0.976037808547: 


0.976037808547(((1/((4*337)sqrt3)*(exp(P1*sqrt((2*337)/3)))))) 


Input interpretation 


0 ereos780857| : xf | — } 
5 ——<——— T 
(4x 337) V3 3 


Result 
1.17949491546... x 10!” 





1.17949491546...*10"” 
p(337) = 


— 1.17949491546113972 x 1017 
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Series representations 


0.9760378085470000 cxf 2337 “i | 


(4. 337) V3 


1 
0.0007240636561921365 cxf / ae rl oe | 2 } 
k 


v2 Ye 2*(2] 





0.9760378085470000 cxf | 2337 a 


(4 « 337) ¥3 
671 (-a‘(-2) 
0.0007240636561921365 exp] | $1 y=, 7 2 


1\k 
a ae alt), 





0.9760378085470000 cxf — | 


(4 337) V3 
— PACH, (Bt-sol at 
0.0007240636561921365 eXp| 7 V Zp 0 ep 
(-1)F (-3), -zo) ag" 
= k 
Z0 De 0 k! 


for (not (Zp €R and -«< Zo S$ 0)) 


From the previous expression: 


12 


1 (1.12496 « 1015)? 


4.777039278893 » 107’ «1 / ———___/1-14) 5 
(1.94973 « 1073) (1.94973 » 1015) 


(3.610198446259 . 10'° + 2.607797769259 » 10°”) 





Multiplying by 0.97729309 1067182932 , we obtain: 


0.97729309 1067182932(((4.777039278893e+27 * 1/((((1/(1.94973e+13)42* sqrt(((1- 
1+(1.12496e+15)%2/(1.94973e+13)%2)))*(3.610198446259e+13+2.607797769259e+ 


35)))))))) 


Input interpretation 


0.977293091067182932 
1 (1.12496 « 1015)? 


4.777039278893 » 1077 «1 / ——— 7 Ht ee 
(1.94973 » 1073) (1.94973 1073) 


(3.610198446259 « 10'° + 2.607797769259 | 


Result 
1.17949491546113971889206808418462619257198398608202153601530... x 


1.1794949154611...*10'7 
p(337) = 


— 1.17949491546113972 x 10!” 


We note that 0.976037808547 and 0.977293091067182932 are value that are in 
the range of the following Regge slope meson 


w/w3 |5+3| mg = 240 — 345 | 0.937 — 1.000 


13 


In his last letter to Hardy, Srinivasa Ramanujan states: 


I have proved that if 


_ q q 
O="* Tyg * rapa ey 
then 
f(q)+(1—g)(1—4°)(1— 9°)... (1 — 2g + 2q4 — 29° +...) = O(1) 


at all the points g = —1,q° = —1,q° = —1,q’ = —1,..., and at the same 
time 


f(q) —(1—a)(1—9°)(1— 9°)... (1 — 29 + 2g* — ...) = O(1) 
at all the points g? = —1,q* = —1,q° = —1,... Also obviously f(g) = O(1) 


at all the points g = 1,g¢° = 1,q° =1,... And so f(q) is a Mock # function. 
When g = —e~‘ and t — 0 


T x t¢t 
f+ /2en(5- =) —4 


14 


The coefficient of g" in f(q) is 


(1) 


From this expression, 


for n = 337, we obtain: 


(-1)4336 * (((exp(Pi*sqrt(337/6-1/144))/(2(sqrt(337-1/24)))+(exp(Pi/2*sqrt(Pi/6- 


1/144)))/(sqrt(337-1/24))))) 


alee) Aa 
ork rk 


Input 


Exact result 


6 (Vv 8087 x)/12 6 1/2 V x/6-1/144 x 
> © : + 2 en - 
8087 8087 


Decimal approximation 


4.568669434442925 14796453654402367645713202669098195333720512... 
10° 


4.5686694...*10° 


Alternate forms 


6 faoa7 3\/ | Ce 
(e'’ 8087 x)/12 + 2 @ll24"N 24n-1 ] 
8087 





6 (VB087 x\/12 | 6 1/24nV 245-1 
—e "+2 .| ——e 
8087 8087 


Series representations 


16 


(-1) 


_(tye-4) ia 


co (= 1 
aofeva 5 pe a (- laa a M2 _ 20)! ZoK 


x (1 (=), ( 20) 25 
se Zo aegis 


k=0 


— CHD 2087 _ 2,‘ x 
2Vi aera 
k=0 


| for (not (Zp €R and -«< Zo $ 0)) 





(-1)* enfe oa aed ait hee 
2,/337-2 fosr- 
(eco ile § wo (— 1k ( 8082 ak xt/ red 


ae | ie 
fe spog et 


for () =-R and x 0 





17 


aletEB) tle). 
ek fork 


1 2 [ar 8282 -20}/20) 
exp r(—} 
Zo 


1/2(1+arg( 987-20) /(2)]) a (-1)* (- aa 82 _ 2): a 


sef2-(2) acd zo)/iam| V2(t+[ar(-i44* 5-0/2) 


A makin =z) Zo 
| 


k=0 


(+ iil 
Zo 

ll K(-}), a7 0} o 
a5 1) : Zo) 2 | 


8087 


5” -2)/ eS -1/2- “ao 
k=0 


Furthermore, from: 


ra 1 t 
fla) + [oex »(35- a) —4 
We have: 


fig= 4- [JE exn( exp (= — =). for t= 1/64: 


4-[V(64m) * exp(x*2*1/(24(1/64))-(1/64)*1/24)] 


Input 





18 


Exact result 


4 — 8 e(8™/3-1/1536 7 


Decimal approximation 
—3.815529298697301919415096527455621573498032850721359366602... x 
10? 


-3.81552929...*10!” 


Alternate forms 


_4 (2 ol 827 /3-1/1536 Ye 1) 





4("Ve - 2683 vir) 
ae I 


Series representations 





4-V 6470 expl>, - = 


24” 64.24 
64 


1 89 = A 
— exp seas ty ER Drs 640" 2 | 
k 


1536 3 Par 








r 1 
VF oS |- 
es 64. 24 


eo (-1) (-1 + 64.x)* (- 1), 


1536 3 k! 


1 8 
sexe -25* SS | Vaso 


k=0 





19 





 (—1)k (-2), (64 m — 20) i 


Engrs 


From the algebraic sum between the two expressions, we obtain: 


((-1)4336 * (((exp((((Pi*sqrt(337/6-1/144))/(2(sqrt(337- 
1/24))))+(((exp(Pi/2*sqrt(Pi/6-1/144)))/(sqrt(337-1/24)))))))-((4-[V(64m) * 
exp(m“2*1/(24(1/64))-(1/64)* 1/24)]))))) 


Input 


rps A) 
- fork 


1 1 1 
4-VvV64 Fen -— | 
24 64 











1 24 
64 
Exact result 
f--—-— —_—_— 
9 | 6 ,W2vn/6-1/144 7, 2 
| 
-A4e ¥ 3087 siz +88 W3- 1/1536 


Decimal approximation 
20 


3.815529298699549286427013992995 15789060559376947987862472944... 


10/2 


3.81552929...*107 


Alternate form 


— — 
1 6 1/240 ¥ 240-1 7 
1536 1536 *2 | x + tos x} 
-4 Verte \ 2V6 4g eB 3 Vz 


ee ae 


Series representations 


21 


He 


4- [+ Vorr onl a all|- 


k=0 


f 
1 COED, (+ faa) 8! 
-4+ exp sah 5 bas Zo rr + 


co (—1)* (- 2h Z _ zo) z I 


my 


k=0 
eo (-1>* (- 2k ae - 2) zo" 
pve 7 a ‘ 
1 © (—1)* (— 3), (64 1 zo) 26° 
PI 1536 3 3) 0), k! 
for (not (Zp eR and -«< Zp $ 0)) 





22 





2x 


1 arg(- 2 + 2-x 
—4 + exp||2exp| > mexpliéx | —— > Vx 


he: reat ee (ae) 


yy 
cee e GEM ACD) 
Jay 2-2) \= i ve Na stg 


1 8x | arg(64 1 - x) 
exp- 1536 3 exp(ix| Qn |)v= 


eo (-1)* (640 - x} x*(-1), 
k! 





for (x —€ R and x < 0) 
k=0 





23 


o |e 


sr SEE SH) 
fort ford 


[+- Vv 64 en -aall- 





(- +7 -x +Z_x}* y(t i 


1 
ex rexplix eared Vx Bo CE (-Ta 
-4+4exp 


a 
kt 


8087 _ . 1k ( 8982Z_ yk 
of Ey, EP 
/ 8087 8087 jk ,-k 
__ | arg( s4.--+] (-1* (a4) (-3), 
rexfir| MEE) ge, Eh 
| are S323) |) rw DEF (-2), 
2explix |: 2m x2. k! 
1 8 _ | arg(64 2 =x) 
exp(- 1536 + = Jexo(ix| ae } Vx 
oo (-1)* (6427-x)* x* (-1), 
k! 


ror (xX € |K ana x O) 


k=0 


From which, we obtain, after some calculations: 


((4096 x7)+2048+128 +64) (((((-1)4336 (((exp((((Pi* sqrt(337/6-1/144))/(2(sqrt(337- 
1/24))))+(((exp(Pi/2*sqrt(Pi/6-1/144)))/(sqrt(337-1/24)))))))-((4-[V(64m) 
exp(mz“2*1/(24(1/64))-(1/64)* 1/24)])))))))) 


Input 


(4096 = 7 + 2048 + 128 + 64) | (-1)°*° | exp|_ ———— + —-—_- |-- 





Exact result 





g.| Se ,W2V 0/6-1/144 1, 9 2) 
30912|-4+¢ V 5°87 2V6 4 g ¢(8™7)/3-1/1536 


Decimal approximation 
1.1794564168 140046754203 185655 14663207 144001 14602162008047636... x 
1.17945641...*10'” = p(337) = 


— 1.17949491546113972 x 10!” 


Alternate forms 


6 W24nv 24n-1 | 9 


2 } f 
~123648 + 30912¢ V 8°87 2V6 4 247 296 e(8™ /3-1/1536 7 











1536 1.5 6_ 1/24nV¥24n-1 ,_2 a, 
30912 -~4 Ve +1536 8087 2V6 +8e(8* \/3 Vn 
1536 
Ve 
Expanded form 


6 W2V n/6-1/144 7, 2 


2 = f an Bf 
~ 123648 + 30912¢ \ 5°87 2V6 + 247296 (81/3 1/1536 


25 


Series representations 


FS bea, 
rk Prd 


r 
[+-varen| 7 


(4096. 7 + 2048 + 128 + 64) (- 1° + oe 





64 
1 -k 
ne Nee Nera ee 
30912 |-—4 + exp}| 2 exp} — 7 V 25 24g + 
2 a k! 
co (= vy (-5) Zo) 2 
nVao vate ae 
k=0 
co (-1)* (- 2h 8087 _ 29) zo* 
E lz a k y 
k=0 
1 Br oa © (-1)* (- ), (O42- Zo)* 25 
“-ss06* 3 3 =! k! 
for (not (Zp ER and -#< Zp $ O)) 





26 


ee ta) 
ne aes 


r 
[svar ox F- rt = 
64 


are ies * 6 *) |) — 
30912|-—4 + exp}| 2 exp | refi ae x 
Tv 


wo (-1)}K (- its x) x*(-2), 


ofS eget 


pee ogee dey 


(4096. 7 + 2048 + 128 + 64) (— is 





81° 647 - 
exp(- + 22) af ie| EEE . = |) Vx 
1536 3 2m 
0 (- 1)" (64x - x} x*(-2), 
--aes for ( R and 0) 
ar k! 





27 


ES lea) 
fee fork 


| = 30912|-4+ exp 


(4096 « 7 + 2048 + 128 + 64)(-1)° + os 


|r 1 
[+- 647 oF a 


ex ms mad 5 a 


(Soe _x\F x*(-2), 


2exp(ix k 25) 5. | 24 = 
exp- —— + oF )eofix| MESA” : * |) Vx 


1536 Qn 


k! 


for (x € IR and x 


k=0 


Or also: 


((e(1/e + e - 4/m - 11 a) n(17 € - 8) cos(e 2) cot(e m))) ((-4 + e4(2 sqrt(6/8087) 
e(1/2 sqrt(2/6 - 1/144) x) + 2/(2 sqrt(6))) + 8 e((8 242)/3 - 1/1536) sqrt(z))) 


where 


ellete-in-llx (17e-8 coc’ 2) cot(e x) x 30913.0089988630723 
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Input 


-4/n- 7e-8 
(et din-l x (17 e-8 cose n) cot(e z)) 


6 < . 
[-. + en — ell? Vx/6-1/144 x < =}: g e/3(8x7)-1/1536 my 
2V6 


cot(x) is the cotangent function 


Exact result 





; as g | 8 ,W2van/6-1/144 m9 patie eniese 
ellere-4ix- Fa -~At+e 8087 2V6 +Be! 3-1) Vir 


7 ©-8 cos(e x) cot(e 2) 


Decimal approximation 

1.17949491546124874636254243 122585233387541628787 182886104436... x 
10!” 

1.179494915...*10'7 

p(337) = 


— 1.17949491546113972 x 10!” 


Alternate forms 


2 6 eli24nv 245-1 4-2 5 i eines 
8087 - 
-44+e 2V6 4g ¢(8™)/3-1/1536 








qize-8 ~4/n-11 742 cosh(1) 


cos(e 7) cot(e 7) e 





oe MiSs lete-4jx-l1x 





— 1_i5 6_ jl/24nv24n-1 | 9 Bx2 
4g 4 gi ter V6 48879 Viz 


r7¢-8 cos(e 2) cot(e x) 
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1 eilete-Afx-lx 
sin(e =) 


9 | —8— 1/2 V-1/144an/6 m, 2 
~44¢@ V 8087 +E + Be! 1536H8 V3 I lan “B+H17€ one Zen) 





cosh(x) is the hyperbolic cosine function 


Expanded form 


1 6 Valeo 144 4 7 
gize-8 exp|- +e+ 2 ell2 m/6-1/144 x =o Siw: 
e V 8087 r 2Vv6 


lje+e-4/nr-llx 17 e-8 
rif 





cos(e 7) cot(e 7) -4e cos(e 7) Cot(e m) + 


8 p71 1536+ Vere-4/x—11 r+(8x7\/3 qi7e-15/2 cos(e m) cot(e n) 


Alternative representations 


4 [6 el/2V 0/6-1/144 7, 2 
re 087 +E +8e8 \/3- 1/1536 fT | pWere-4ix-l1 x 





( 17 e-8 e-ll r+l/e-4/r 
WT 


cos(e¢ ) cot(e m)) = -i|cosh(—i e x) coth(-ie x) e 





8+17 aban 1/1536+(8 x23 
we’ ©) 4 4 @2V6 eT eg ee yy 








2 ell/2 m/6-1/144 Ty a 2 : 
oar 8 3- 36 ~ > 
a ee \ 2V6 +Bel \/ 1/1 Va ellete 4/x-llx 





- - -4jxn _-8+17e (, 2i 
(x'”*-* cos(e x) cot(e x)) = cosh(e ix) e® "eA SIV (i + | 
a, | 4 ereix 
+2 1/20 Vv m/6-1/144 ' a2 
oe 3087 + Be 1/1536+8 \/3 a 
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2 ell2v 1/6- 1/144 my 
ee 087 +E oP (8x7)/3- 1/1536 > | pWete-4/x—11 x 


Ci 


cos(e x) cot(e x)) = cosh(-ie x) e® |) **Ve-4* 84176 





2i 7" 4Qel2a Va/6-1/144 a. See 
(i+ | -44¢1V8 \ 5087 + Be 1/15364 8x23 
-l+e 


Series representations 


-4+e 





6 1/2 Vv 7/6-1/144 7 = 
2 + 
\ 5087 . 2vV6 g gl8* )/3-1/1536 =| 


gilete-Afx-lix oe 


cos(e ) cot(e m)) = 








1 1 142.) 04 isha ieabial, 1535/1536+(8 x2}/3 
e fe+e-4/x-1lx eee 8087 Ve +8e” +(8x°)/ Var 


itive 3 Y = 7 (eny2 





-4+ 


ellere-Afx-11 r (x 17 e-8 





2 [6 eN2Va/6-1/144 1, 0 = Mice 
e mas? 2V6 4g @l®™ 5-153 


cos(e x) cot(e x)) init e 115364 ete-Afx-ll x 





4 536 492 eli24n V¥-14240 | x 
- 15% \ 3087 087 2V6 4 gS" )/3 ve 


qbtive ok) mr (=D (e x)" feat cites 
es aera (2k)! to! q = 
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2 6 ell2 m/6-1/144 mr, 8 2 : 
0 _ 
Ase \ 8087 2V6 4g eS" \/3 1/1536 


eliete-Aix-lix (x 17 e-8 -1/1536+1l/e+e-4/n-1llx 


cos(e x) cot(e m)) = ie 


Pr saz t2 el/24a V-14240 | e 
Ve + 216 \ a087 +E +8el8 V3 Vx 


yay (DE ((-b +e) a) 
qr etive 


i eee forq =e'*" 





Integral representations 


2 el2vV2/6- 1/144 my 2 
edge y 5087 +E +8e8 \/3- 1/1536 7 


~4A/r- 7 e- 
ellete Asx Me (x) e-8 





cos(e m) cot(e m)) = 


lf 1 2(1 
[, [[ cos(; a - 20x82) sec (- (1-2e)nt)} dt dty 
0 Jo 2 2 











2 ell2 m/6-1/144 my x 2 g 
\ 0 és 
hae 087 2V6 4g ¢(8* \/3 1/1536 


eiliere-Afx-lx inte @ 1536+ ete-Ajx-ll x 


cos(e ) cot(e m)) = 


1536 —1_49 | 6 el24nV—1a24e , - 
-4 Ve +e 8087 +e ee |, 8x 


ex 1 
gos US cxcteat| (- 1+ ex [ sin(e nt) dt) 
a 0 
2 
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a [6 eli2Vn/6-1/144 7, 9 2 
tse 087 2V¥6 48¢8 \/3-1/1536 7 





eliere-Aix-lix ee cos(e x) cot(e n)) = 
: -(e? x? 4s)+5 
er = = = - Tory @ {e yc 
(i 4 je 536tete-4in-11 nH{8x7)/3. -B417€ Oo 2) rr 
2 -1oo+y V s 
*t_ ent) picry et” = s)+s 
2 jellete-An-le .-17/2+17 € ace ee LL ae later tly OF 
~—€n -icoty 
1 1 oe Vo44anle 4 u 
‘emf tves2 | —— el2V-Wienio x” ine 
2 T 2 V6 
x(-ext) dal -ert) 
qiri2eie © then fer q-** 
7_en 
re | {e? x7\(4 s)+5 
{ itil aaa re 8 y>C 
-ico+y V s 
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2 6 ell/2 m/6-1/144 m, 5 - 2 unease 
0 -_ 
—4+e ¥ 8 2V6 4g ¢l8* V3-1/1536 


l/e+e-4/x-11 x ae cos(e 7) cot(e )) = 


*T(s) 
er = = Zs 3 ree to 
4 je 1536+ Mete—4ix 11 n+{8x7)/3 8417 € oct) x aon 


iety T(E -5) 


os 





rt 25 
“-~enrt iis I(s) 
aielete Aelia ,-l/2tl7e ao 2 ae (2) M9) al a: a are 
a er f co+y r(5 -5) 
- jexp era fo a. tn - -llz+ * 
2 e T 2V6 
x(t -ext) elt at! 
irate © Eerie 2(z-en) gem 
= 5 ee 
25 
jcory(~)* TCS) 7 
7 pe dt for0<} Pe 
-ioco+y rl; _ s) 2 


Multiple-argument formulas 


2 1/2 ¥ m/6-1/ 144 7, 2 
aires y a087 ¢ +e +8 e8* \/3- 1/1536 


eilete-Afx-11 x (x'7e-* 





cos(e ) cot(e m)) = 


1 2 ell2 Vv -1/144+41/6 mT, a 
St ace ee y 5087 3087 +E + Be H/1536H8 \/3 Pt 


diab of On | | (cor =] _ tan( —)) 
2 2 
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9 | 8 ,W2Va/6-1/144 1, 9 a 
8087 ie 8; /3-1/1536 
-4+e "2V6 + 8 el8™ VSM 


lje+e-4/a-llx ;_17e-8 
e ree (w"&™ cos(e m) cot(e 2) = 





-4+e 
2 


sa) ofS) -an( 2) 


1 9 | _6 ell2 V-1/1444n/6 7, 0 
im ellete-Aix-lx y 8087 2V6 + 8 p71/15364{827)/3 Ds 





ell2 V 7/6-1/144 my, 


6 
2 a 
8087 ie 8 x* )/3-1/1536 
[+-. 2V6 4g ¢(8" 3-1 aq 





lje+e-4/n-ll x ;_17e-8 
(x 


e cos(e m) cot(e z)) = 


1 9 6 el/2 Vv -1/14447/6 n,m van 
aor wea = rer \ 8087 2V6 Be 2/5 +{8 2° }/ vx 








Multiplying the two expressions, we obtain: 


(((((-1)°336 * (((exp(Pi*sqrt(337/6-1/144))/(2(sqrt(337- 
1/24))))+(((exp(Pi/2*sqrt(Pi/6-1/144)))/(sqrt(337-1/24))))))))) (((4-[\(64z2) * 
exp(m*2*1/(24(1/64))-(1/64)* 1/24)]))))) 


fot FE) ofa 
fk ork 


[+- V 647 enf er | 
24x J 64 24 


Input 


(-1) 


Exact result 
| 6 B87 6 joey 
ian Pa 8087 x)/12 +2 eT ell2’ m/6-1/144 x (4 = g ¢l87)/3-1/1536 Vr) 
8087 8087 


Decimal approximation 


~1.743189208317981317668980946769293 136910772010421774005011... x 
107! 


-1.7431892...*107! 


Alternate forms 


6 ; 
ee (lV 0087 my/12 gee (ae _ 1) 
8087 





4 ~t (el a087 mV12 4 9 pW24xV 242-1 \(OVe 2 ¢8"y3 vi) 
<a 





4 f_6_ (c (V8087 x\/12 , 4 ,W24nV 240-1 ). 
8087 


a ea aa mY/I2 | 5 pl/24nV24R-1 ") 
8087 


Expanded form 


6 Smee 6 
4 \ 2 {¥8087 x12. | _O W2Vx/6-1/144 
5087 V 8087 
Be 1/1836+ V8087 x)/12+{8x7)/3 Le ~qe36¢2 6-1 nie = 
= 8087 
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Series representations 


+-Vorr on 5 és = 
ol eae) ory: I, 
2 337 - 7 27-3 


wo (-1)* = Z — 26 ey 
peer 





oo (-1*(-2), (-, + 5 -%0) 90° 
sean li Lis) y 
So on ia 1 ( (-3), 642- Z)* 25° 
-4 — 2 
ven 2g 1536 3 0 ), k! / 
co (= iy (-?) 8087 _ 25 ZoK 
pve pee ve 
for (not (Zp €R and -«< Zo S$ 0)) 
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we 
[sven of 5 _ =| 
64 


nfl al otek 
feo te 
of 


pei te x} a 


! 
0 k! 


[seen SF Jee SEA 


© (-1k (640—-xF x *(-2), 
St al 


fot ea] 


for (x —€ R and x - 
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|. 





svar lao 
ot: f-2) 9 4-8) 
jot) prs 


| (=) J /2|arg( “ -z)/ (2 i 1 ae |arg{ £087 55 |/2)) 


E | 


“o (-1* (- a ier 82 _ 2)! Zo | 
a AE. « SLE Sa, 
k! 


k=0 
1 1 \1/2 /arg: ae ee /(2x) 1/2(1+/ar (-—-425 /(2x) 
2 exp =(—} | { 144 6 | By { | 8| 144° 6 0), \) 
2 Zo 
kj_l : k +k 
oe (-1)*(-1), (- 1 +E - x0) 35 
k=0 k! 


8087 8087 


“34 --70)/ (2m)| -1/2- 1/2|arg( “oa -29)/(2™)| 
Zo 


1 J 1; j2|arg( => 
& Zo 
a 8 Bx 1 \1/2 arg(64x-z9)/(27)) 
—4 + exp} - =| 
1536 3 Zo 


1) / k ,-k 
1/2+1/2 |arg(64 1-Zg)/(2 7)] (- 1s (- ate (64 x — 29) Zo \/ 
20 > 


' 
kD k! 


k 1 
co (—1)* (- et ae i Z _ 29)" zo* 
7 ! 
par k! 


From which, (utilizing the alternate form) 


-4 fe (e (V8087 x\/12 | 9 pli24aV 24a )(2 lS" )/3-1/1536 5 = 7 


-U((-5 +30 n+ 51 2°2)*1/(2 (a - 3)42)))((-4 sqrt(6/8087) (e(1/12 (sqrt(8087) )) + 
2 e(1/24 m sqrt(24 zt - 1))) (2 e(1/3 (8 22) - 1/1536) sqrt(z) - 1))) 
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Where 


—-5+3004+51 27" 


= 14779.11585683 
2(x- 3)? 


Input 


(12(V 1 ig ,2)__1__ 
-4 2 ler = ") 4 2elMnV 2nd ) (2.05 (0" M7536 Va - 1) 


; 1 
(-5+ 307+ 5177) a? 





Exact result 


” 2)/3_1) 
8 } [eee m\/12 , 9 pW24xV 247-1 (228 ¥3-1/1536 Jf 1)(r- 3)? 


-5+3074+517r° 


Decimal approximation 


1.1794949205382889036 18864883 10980959849824352739762188120389... x 


1.17949492...*10!7 
p(337) = 


— 1.17949491546113972 x 10!” 
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Alternate form 


16 ¢(8* \/3-1/1536 (e(v' 2087 m/12 , 9 pW/24nV24x-1 )r- 3)? _| 62 
8087 
-5 430745172 7 
a (el ¥8087 n)/12 +2 el24n V24x-1 )@r ~ 3)? 
8087 
-5 + 300745177 


Expanded form 


8087 


288 | ®* exp(-1/1536 + (827) /3+1/24nV242-1) 


-5+3074+51 72 


192 / m2 exp(—1/1536 + (827) /3+ 1/242 V 242-1) 


-5+30m+5177 
32 | &— 75! exp(-1/1536 + (827) /3+1/242V 242-1) 


+ 


8087 


-5+3074+51 7° 
72 | 6 ,(VB087 n)/12 144 js ell24nV 24x-1 
8087 8087 


-5 430745177 -5 4300745172 
144 e71/1536+{ V'8087 n)/124(8x7)/3 Sx gg | 8 g{V¥8087 x)/12 , 
8087 8087 


+ 
-5+3074+517° -5+3074+5172 
96 | —& el/24x V24x-1 5 96 | & e71/1536+{ V 8087 x)/124{8x7)/3 wi2 
8087 8087 


—-5 430745177 -54+3074+5127° 
8 | 6 va087 x)/12 72 16 6 el24aV24x-1 52 


8087 


-5+307+5127 -5+307+5127 
16 | 8 ge -/1536+{ 8087 x)/12+(8x7)/3 15/2 
8087 


-54+307+517r° 
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Series representations 


(+ _6_ (elv’087 m)/12 2 ell24nV24x-1 ae Vin - iJ» 
\ 8087 


=5+90m+51 9" 
2(x- 3)? 


(—D (— 3), (8087 - 20) 25 =| 
ela See) Fy 


ofgevn gree 


wo (-1)* (-1), (-1+ 242-29) zo* | 


1 
2exp| —7V2Z 
Pl o4 0), k! 


k 
(-3 +2) “va f5 CAC a Mas) 


(-1 (1), @r— zo) 26k 
1536 (8x7)/3 2/k 
, Ve +2€8™)8 Vz5 > . / 


(Ve ( -5+ 3074517 *)) for (not (Zp ER and -«< Zo $ O)) 





(+ Gh (el 8087 n\/12 , 5 pl/24nV 240-1 )(2 e(8 7 /3-1/1536 i} 1) 
8087 


—54307451 x 
2(x-3)? 


1 8087 — oo (—1)* (8087 - x)* x-* (- 3) 
fof eS vz HMM PD), 
. k=0 . 


ney gg | EE ve 


wo (1K (— _ x yk (1 
ely itmae-sy 27 (-2), sam? 
k! at 


=< Fg frves - x) x* (-), 1536 
exp|ix vx |) gles Ch a Ve + 
k=0 


2€° V3 explin UE sve I (x - = Sh fl S| 


(Ve (-5+30”+517°)) for (x eR and x < 0) 


k=0 


arg{ = us x) 
2x 
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(+ _6_ (lv 8087 my/12 2 eli24nV24x-1 ) (2. <(8x*Vs-1iss6 Vin - in 
\ 8087 


-54300451 77 
2(x-3)? 
1 1 \1/2 Larg(8087-z9 )/(27)] 
8} exp —*(—] 
Zo 
ky_1 k -k 
1/2+1/2 |arg(8087-29)/(2")] (-1) (->) (8087 — Zo)" 2 
Z0 x; k! iJ 
k=0 . 
2exp —(-}) gh/2+U2larg(-1+24 2-59 )(2m)} 
24 Zo 
a kj_1 k y-k 
ye (- 5), (-1+ 242 - 29) Zo 
= k! 
1 \V2|arg{*—-29)/(2m|  1/2+1/2|arg{ *—-z9) /(2m) 
ee (+) [relzasyf0)/(2=)] | 12+1/2 ae so57-%0)/2) 
20 
wo (-1* (1) (& _2-¥ o-k 
(-( dR Zo) 20 
k=0 k! 
1/2 29 )(2 
Lvs +2¢87 V3 ( - J larg(a—Zg )/(27)) gl/2+V2 largte—t0)/(27)) 
Zo 
& (-1¥ (- 4), (x 20) zo" 
k 1536 
an /( Ve (-5+30x+517°)} 
k=0 ; 


With regard p(337) = 1-17949491546113972 x 10’ we have obtained various results 
mathematically connected with this value. This could further support the proposal 


that the number of partitions of an integer is related to the entropy value of a black 
hole of any mass. 


43 


From the following previous expression: 


1 


(1.12496 « 1015)? 
—————__/1-1+° 
(1.94973 « 1035)? ( 


4.777039278893 - 107” «1 / an 
1.94973 » 1015) 


(3.610198446259 . 10°° + 2.607797769259 ) 


we have also: 


(89+2)/(((In((4.777039278893e+27 * 1/(((A/(1.94973e+13)42*sqrt(((1- 
1+(1.12496e+15)42/(1.94973e+13)%2)))*(3.610198446259e+13+2.607797769259e+ 
35)))))))+16))) 


Input interpretation 


(89 + » fe 


: / 1 = (1.12496 » 1015)? 
Se 
(1.94973 « 10!3)? (1.94973 « 1015)? 


4.777039278893 » 10°” 





(3.610198446259 10° + 2.607797769259 5. q 


log(x) is the natural logarithm 


Result 

1.644617895904603 1099201087886534850616013649053337800774636386457 
as 

1.6446178959...... = (2) = 7 = 1.644934... 

Or: 
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((4.777039278893e+27 * 1/((((1/(1.94973e+13)42*sqrt(((1- 
1+(1.12496e+15)%2/(1.94973e+13)%2)))*(3.610198446259e+13+2.607797769259e+ 
35)))))))A1/79 


Input interpretation 


1 (1.12496 . 1015)? 


4.777039278893 » 1027 «1 / ————_ |} -14 ———___ 
(1.94973 » 10'3) (1.94973 » 10'3) 


(3.610198446259 « 10'° + 2.607797769259 0a 


Result 
1.6452188873899244218112473269944905052324874582800098430887588870 


TT 


re 
1.64521888738....~ (2) = = 1.644934... 


And: 


((4.777039278893e+27 * 1/(((1/(1.94973e+13)42*sqrt(((1- 
1+(1.12496e+15)%2/(1.94973e+13)%2)))*(3.610198446259e+13+2.607797769259e+ 
35)))))))*1/78 


Input interpretation 


os 1 (1.12496 » 105)? 
4.777039278893 » 10° «1 / - et 1 
(1.94973 » 1015) (1.94973 « 1073) 


(3.610198446259 . 10'° + 2.607797769259 am 


Result 

1.65575389435400474087521879773620401 1373660953936458 1851682355458 
1.655753894.... result that is very near to the 14th root of the following Ramanujan’s 
class invariant Q = (Gsos/G101 ay = 1164.2696 i.e. 1.65578... 
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Indeed, from: 


1/4 
Gsos = P~/4QM8 =(75 + 2)1/? (44) (V101 + 10)*/4 


1/6 


x (( 130V5 + 29V101) + y/ 169440 + 7540V/505 


Thus, it remains to show that 


[113 +5V505 : V505 |. [105+ 5505 : 505 =): 
(130V5+29V 101) +1/ 169440 + 7540 Vico oan -( = = 


which is straightforward. 


2 
( SE pes) 466878 





We have that: 


Fig. 1 Entropy density of a 
Reissner-Nordstr6m black hole. 
Here,c =G=krpyn=1,M=1 
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and: 


Fig. 6 Entropy density of a Kerr 
black hole as a function of the 
radial coordinate and the angular 
momentum. Here, 
c=G—ke=1 and e =x 2 





For: 


r= 1.94973e+13 ; M=13.12806e+39 ; a= 1/24 = 0.0416666... 


From: 


4r 


a | | 
a? + 2r? + a* cos 20 


we obtain: 


(4*1.94973e+13)/((((1/24)%24+2*(1.94973e+13)424+(1/24)*2 cos(2*Pi/2)))) 


Input interpretation 


4x 1.94973» 10" 
2 2 
(2) + 2(1.94973 « 1038)? + (2) cos(2 « 2) 
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Result 
1.0257830571412451980530637575459166140952849881778502664471... x 
107 13 


1.02578305714...*10°° 
From which: 


48/((colog(((4* 1.94973e+13)/((((1/24)%24+2*(1.94973e+13)42+(1/24)%2 
cos(2*Pi/2))))))-0.910)) 


where 0.910 is in the range of the omega meson Regge slope 
w |6| mMy/q = 0 — 60 | 0.910—0.918 | 0.45 — 0.50 


Input interpretation 


48 
4» 1.94973.1013 
log| a2 2(1.94973. 10!3)2 4 +)? cos(2» 2) ie 
(a4) +2(2- P+( a4)” cos(2x 3) 


log(x) is the natural logarithm 


Result 
1.6552780131207934012929526717513701739171240549101462713616677424 


1.655278..... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gso5/Gio1/5) = 1164.2696 i.e. 1.65578... 
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Now, we have that: 


Fig. 7 Radii of the outer horizon 
for the Kerr-Newman space-time. 
Here, c=G=1,M=1 





Since the Kerr-Newman space-time is a non-vacuum solution of Einstein’s field equa- 
tions because of the presence of an electromagnetic field, the Weyl and Kretschmann scalars 
are not equal. The calculation of the scalar P yields: 


pew oe a (67) 
~ R’ “VR VB’ 


A = —48(M7E° + 10E4*r MQ? — E404 — 15&*M?r? + 6&7 Otr? + 15r*M7é? 


where: 


— 20M Q?r2&? — M?r° + 2Mr° Q? — Q*r’*), (68) 
B = —8(—6M?r® + 90€?r* M? — 90&4M?r? + 6€°M? 4+ 12r°Q?M 
— 120€7M Q?r? + 60ME*O?r — 7Q'r* + 34€? O*r? — 7&*0%), (69) 
and, 
€& =acos@. (70) 


We compute the entropy density using (56). The function we find, however, is singular 
for certain values of the radius: 


[Gr ae-WDk 


s =kxn> 








For: 


a=0.5,6=7/4, Q=0.6, and M = 1 
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0.5 cos(Pi/4) 


Input 


if 
0.5 cos = 
4 


Result 
0.353553... 


e = 03935504: 


Alternative representations 


n in 
0.5 cos( = =0.5 cosh(—* } 
4 4 





Tv in 
0.5 cos( = =0.5 cosh| - — 
4 4 








Tv 0.5 
0.5 cos{ = = 
47 see(2 


Series representations 


aa 


0.5 cos{=) = 3 oer 





- © (1) g-1-2k (_ 2k 
0.5 cos( = me 0.5x)* sa Se AB a1 8 
4 oo (1+2k)! 
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aqcpe 


(3) 


al+2k 
0.552, (<1) 6(2 
ee k=0 (3) 
0.5 cos{ ~ )« eee 
4 


Integral representations 


7 oe 
0.5 cos{* } = -o5 sin(t) dt 
4 2 





™ 1 srt 
05 cos(7)=05-0.125% [ sin(— )at 
+ 0 4+ 





“| 0.25 Var f oo+y ent 64 s)+5 


0.5 cos * ds fol ) 0 
4 foo+ry Vs 


in 





s for 0 


m\ O0.25Va_ icty 645275 Ts) 
0.5 cos(7) = = re 
T -1 00 =-—_ 
t foo+y fe s) 


Multiple-argument formulas 


WT 2 T 
0.5 cos(~ } = -0.5+ cos & 
4 8 


— 





WT 2 Tw 
0.5 cos{~ = 0.5 - sin (<) 
4 8 





T u 3( 7 
0.5 c0s(~) = -1.5.c0s{ —} + 2cos (ea) 
4 12 12 
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For: €=0.353553; r= 1.94973e+13 
a=0.5,0=27/4, 0 =0.6, and M = 1 


From: 


A = —48(M°E° + 10&*rM Q? — &*Q* — 15€*M?r? + 6&7 Q*r? + 1514 M7? 
— 20M Q?r3é? — M?r® + 2Mr°> QO? — Q*r’*), 


developing and simplifying, we obtain: 


-48[(0.001953+10*0.01562(1.9497e+13)*0.36-0.01562*0.1296- 
15*0.01562(3.e+26)+6*0.1249*0.1296(3.8e+26)+15(1.445e+53)*0.1249- 
20*0.36(7.41 1e+39)*0.1249-(5.4929e+79)+2(2.8173e+66)*0.36- 
0.1296(1.445e+53))] 


Input interpretation 


~48 (0.001953 + 10 x 0.01562 (1.9497 » 10°° « 0.36) - 0.01562 « 0.1296 - 
15 x 0.01562 «3 « 10°° + 6 x 0.1249 x 0.1296 3.8» 10°° + 
15x 1.445 « 10°? x 0.1249 - 20 x 0.36 (7.411 » 10°” x 0.1249) - 
5.4929 10” + 2x 2.8173 « 10° x 0.36 - 0.1296 x 1.445 10°°) 


Result 
2.6365919999999026341 1199998790430960000031989907584000160241... x 


2.636591999...*10° 
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For: €=0.353553; r= 1.94973e+13 
a=0.5,0=7/4, Q@=0.6, and M = | 


From: 


B = —8(—6M?r° + 90&7r*M? — 90&*M?r? + 6€°M? + 12r°Q°M 
— 120&7M Q7r* + 60ME*Q7r — 7Q*r* + 3487 Q*r? — 7640"), 


developing and simplifying, we obtain: 


-8(((-6(5.493e+79)+90*0. 12496(1.445e+53)-90- 
0.01561(3.80 1e+26)+(0.0117)+12(2.817e+66)*0.36- 
120*0.12496*0.36(7.4 1 1e+39)+2.79936* 1.94973e+13 — 
0.9072(1.445e+53)+0.550623(3.801e+26)-0.10927*0.1296))) 


Input interpretation 


~8(-6 5.493» 10” + 90x 0.12496 1.445 « 10° - 90 - 
0.01561 x 3.801 » 10°° + 0.0117 + 12x 2.817 « 10 « 0.36 - 
120 x 0.12496 x 0.36 x 7.411 » 10°” + 2.79936 x 1.94973 » 10'° - 
0.9072 x 1.445 « 10°? + 0.550623 x 3.801 » 107° - 0.10927 x 0.1296) 


Result 


2.63663999999990264447999998804788480000032005275033599837313... x 
10°! 


2.63663999...*10°' result similar to the previous one 
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From: 
_ [w /A 
“VR VB’ 


sqrt(2.6365919999999026341 x 10481 / 2.6366399999999026444 x 10481) 
Input interpretation 


2.6365919999999026341 . 10°! 
2.6366399999999026444 . 10°! 


Result 
0.99999089746448854250... 


0.9999908974.... 


From which: 
((2.6365919999999026341 x 10481 / 2.6366399999999026444 x 10481))(97/2) 
Input interpretation 


2.6366399999999026444 » 10°! 


Result 

0.999117439722460144... 

0.9991174397.... result very near to the value of the following Rogers-Ramanujan 
continued fraction: 








os ers 
—— ie = LW an = 0.9991104684 
—Q9+l1 1+ — 
143 ols> -1 jg 
et7s 
1+ 
1+... 
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Now, we have that: 


Fig. 8 Entropy density of a 
Kerr-Newman black-hole as a 
function of the radial coordinate 
and the angular momentum. 


Here, c= G=kx =1,0=7n/2, 


and Q=0.6 


Fig. 9 Entropy density of a 
Kerr-Newman black-hole as a 
function of the radial coordinate 
and the charge. Here, 
c=G=kx =1,6=7/2, and 
a=0.6 


From: 


For: 


192r(10a® cos® 6 — 45a* cos* Or? + 24r4a? cos? 6 — r®) 


(r? + a? cos? 4)’ 


a=0.6; 0=2/2; r=1.94973e+13 
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(82) 


192*1.94973e+13[(((10*0.6%6 cos*6(Pi/2) — 45*0.6%4 
cos*4(Pi/2)*(1.94973e+13)%24+24(1.94973e+13)%4*0.6%2 cos*2(Pi/2) - 
(1.94973e+13)%6)))] / [((((((1.94973e+13)42+0.6%2 cos*2(Pi/2))*7)))] 


Input interpretation 


, . (IT ; om ‘T\, ' 
192» 1.94973. 103 [10 0.6° cos°(= ~ (45 0.6*) (cos*[ =} (1.94973 10°) 4 
; ; ris ’ \6 
24 (1.94973 « 10"3)4 0.6° cos"{=} - (1.94973 10°°)°) / 


' W\\7 
(( 1.94973 10°)? + 0.67 cos" }} 


Result 

~1.79258562687087289146532123446744583799368734062007812003... x 
107?! 

-1.7925856268*107! 


From which: 


colog((192*1.94973e+13[(((10*0.6%6 cos*6(Pi/2) — 45*0.6%4 
cos*4(Pi/2)*(1.94973e+13)%24+24(1.94973e+13)*%4*0.6%2 cos*2(Pi/2) - 
(1.94973e+13)%6)))] / [((((((1.94973e+13)42+0.6%2 cos*2(Pi/2))*7)))])) 


Input interpretation 


a log(192 1.94973 « 1073 


[10 0.6° cos°( =) ~ (45 0.6°) (cos'( = )(2.94973 10°) 4 
24 (1.94973 « 109)* «0.6 ‘ow J - (1.94973 10°°)°) / 
((1.94973 10 i + 0.67 cos” (=))) 
log(x) is the natural logarithm 
Result 


208.952... — 
3.14159... i 
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Polar coordinates 
r = 208.975 , @=-0.0150339 
208.975 


And: 


8colog((192*1.94973e+13[(((10*0.6%6 cos*6(Pi/2) — 45*0.6%4 
cos*4(Pi/2)*(1.94973e+13)%24+24(1.94973e+13)%4*0.6%2 cos*2(Pi/2) - 
(1.94973e+13)%6)))] / [((((((1.94973e+13)42+0.6%2 cos*2(Pi/2))*7)))]))+64-7 


Input interpretation 


8 (-log{192 1.94973. 10'° 


, ‘wT , f (TY , . 
[10 0.6° cos°{>} — (45 0.6") [cos*| 5) (1.94973 10°) + 
, . 1 6) 
24 (1.94973 10'°)* « 0.6" cos" al - (1.94973. 107)*) / 
[(1.94973 10'°)? + 0.67 cos" >}} ) +64-7 


log(x) is the natural logarithm 


Result 
1728.61... - 
25.1327... i 


Polar coordinates 
r= 1728.8 is), @=-0.0145382 
1728.8 = 1729 


This result is very near to the mass of candidate glueball f9(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 
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(1728.61 -25.1327 141/15 


Input interpretation 


1728.61 + ix (—25.1327) 


iis the imaginary unit 


Result 
1.643801... - 
0.001593198... i 


Polar coordinates 
r= 1.6438 , @=-0.000969215 


P4 
1.6438 = C(2) = = = 1.644934... 


((1/27(1728.61 -25.1327 1)))42+276-3-® 


Input interpretation 


1 2 
(= (1728.61 +i (-25.1327))] + 276-3-0 


iis the imaginary unit 


® is the golden ratio conjugate 


Result 
4370.41... - 
119.190... i 


Polar coordinates 
r = 4372.03 , @=-0.0272652 
437203 = 4372 


where 4372 is a value indicated in the fundamental Ramanujan paper “Modular 
equations and Approximations to 7” 
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Hence 


64935 = evl _on 4 o7f6*V™ _... ; 
649524 = 4096e—*V™ +... 


so that 
64(g3$ + goe) = eV — 24 4 43726 7V™ 4... = 64{(1 + V2) + (1 — V2)}. 


Hence 
em V2 — 9508951.9982.... 


Now, we have: 


We compute the entropy density using (56). The result is: 


96k 
5= waa + 82 — $3 + 54) : (80) 


and: 
5; = 5cos°6a® Q?M — 20cos® @a°r M2 + 90cos* 6 M?r?, 
82 = 11 cos* @a*Q*r — 75 cos* 6a* O?mr? — 26 cos” 6a? Q*r?, 
53 = 48cos* @a7r>M? + 75 cos? 6a7r* O’>M a 
54 = 3r°Q* + 2r’M* —5r°Q?M. 
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Fig. 8 Entropy density of a 
Kerr-Newman black-hole as a 
function of the radial coordinate 
and the angular momentum. 
Here, c= G=kx =1,0=n/2, 
and O=0.6 


Fig. 1 Entropy density of a 
Reissner-Nordstrém black hole. 
Here,c=G=krpyn=1,M=1 








For: 


m=1; Q=0.6; 0=72/2; a=0.5: 


From: 


5 = 5cos® @a°Q?M — 20cos® @a®r M7 + 90cos* 6 M?7r?, 


we obtain: 
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5 cos*6(Pi/4) (0.5)*6 0.642 — 20 cos*6(Pi/4) (0.5)*6 (1.94973e+13) + 90 cos*4(Pi/4) 
(1.94973e+13)43 


Input interpretation 


Tv 
5.cos°( =] 0.5° « 0.6" - 
T T\, . 
20.c0s°( =] 0.5° « 1.94973 10"° + 90cos*(= }(1.94973 10'3)3 


Result 
1.66765396532519632499999999999238386718750003515625 x 107! 


1.6676539...*107! 


From: 


| , 4 472m 2 - 2 972794,3 
s2 = 11 cos* @a* Q*r — 75 cos* 6a*O?mr? — 26 cos? 6a? Q?r’, 


11 cos*4(Pi/4) (0.5)*4 * (0.6)*4 * (1.94973e+13) — 75 cos*4(Pi/4) (0.5)%4 (0.6)42 
(1.94973e+13)%2 — 26 cos*2(Pi/4) (0.5)42 * (0.6)%4 * (1.94973e+13)43 


Input interpretation 


T\, 
11cos‘(= )(0.5* 0.6" 

T P , 
75 cos‘( =} 0.5% « 0.67 (1.94973 » 10")? - 


1.94973 « 10") - 


WT +2 
26 cos" = )(0.5° 0.6* (1.94973 » 10'5)5) 


Result 


~3 121848 223 088 927 893 948 387 968 315 697 642500 


-3.1218482230889278939483879683156976425x 10" 
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From: 


2 92,5 Af2 2 9,,2,.472 
53 = 48 cos* 9a7r? M? + 75 cos? 0a’r* QO? M, 


48 cos*2(Pi/4) (0.5)42 (1.94973e+13)45 + 75 cos*2(Pi/4) (0.5)42 (1.94973e+13)%4 
(0.6)42 


Input interpretation 


T ’ T ; 
48.cos"(= | 0.5° (1.94973 10"°)° + 75 cos*{ =} 0.5" (1.94973 « 10'°)* « 0.6" 


Result 
16905 328 760 255 276 164 682 437 604 254611 337 500000 000 000 000 000 000 ~. 
000 000 000 


Scientific notation 
1.69053287602552761646824376042546113375 x 10° 
1.690532876...*10° 


From: 

Ss, = 3r°Q* + 2r’M? — 5r°Q?M. 
3*(1.94973e+13)45*(0.6)%4 + 2*(1.94973e+13)47 — 5*(1.94973e+13)*6*(0.6)42 
Input interpretation 
st 


3 (1.94973 « 10°°)? « 0.6" + 2(1.94973 « 10°)’ ~ 5(1.94973 « 10'°)® x 0.6" 


Result 
2 142 157084 402 659 497 070551 502.655 876 192 490 295 410 934 754 249 584000 *. 
000 000 000 000 000 000 000 000 000 000 000 
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Scientific notation 
2.142157084402659497070551502655876192490295410934754249584 10” 
2.1421570844....*10”° 


Thence, we have from: 


F PO Ren __ os, +54) 
= |——_—___—_(s, +s) —s3+54)}|, 
(r2 + a* cos? 6)! i lla iis 


For m=1; Q=0.6; 0=7/2; a=0.5: 


(-96/((1.94973e+13)42+(0.5)42 cos*2(Pi/4))*7 * (1.667653965325* 10%41- 
3.12184822308*10439-1.69053287602* 10%67+2.1421570844026*10%93) 


Input interpretation 

ee ee 

(1.94973 « 1013)? + 0.5? cos?())’ 
4 


(1.667653965325 » 10°" - 3.12184822308 « 10°” - 
1.69053287602 » 10° + 2.1421570844026 » 10”°) 


Result 

~1.79258562687074035 7344526472498 78532531358636429461992199... x 
1 g~?! 

-1.79258562...*10°7! 
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From which: 


In(-96/((1.94973e+13)42+(0.5)%2 cos*2(Pi/4))*7 * (1.667653965325* 10%41- 
3.12184822308* 1039-1 .69053287602* 10%67+2.1421570844026* 10%93)) 


Input interpretation 


96 
13)2 Det = 
(1.94973 « 10")? + 0.57 cos(“)} 
(1.667653965325 » 10°) - 3.12184822308 « 10°” 


log} — 


1.69053287602 » 10°” + 2.1421570844026 » 10”°) 


log(x) is the natural logarithm 


Result 
— 208.952... + 
3.14159... 8 


Polar coordinates 
r = 208.975 (radius), @ = 3.12656 (ang 
208.975 result equal to the previous solution of the following expression: 


log( 192 1.94973 » 10° 
(10 0.6° cos"( =) ~ (45 0.6") )(cos4(=)( (1.94973 oy 
2) ' 2) 
24 (1.94973 « 10'3)* «0.6 * cos"(=)—| (1.94973 « 10" °°) / 
7 
((1.94973 « 10° + 0.6 * cos"(= ))) 


log(x) is the natural logarithm 


208.952... — 
3.14159... i 


r = 208.975 (radius), @ = -0.0150339 (angle) 
208.975 
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and: 


8colog(((-96/((1.94973e+13)42+(0.5)42 cos*2(P1i/4))47 * (1.667653965325* 1041 - 
3.12184822308* 1039-1 .69053287602* 10%67+2.1421570844026* 10%93))))+64-7 


Input interpretation 


96 
((1.94973 « 101)? + 0.5? cos*(#))’ 
(1.667653965325 » 10°’ - 3.12184822308 » 10°” - 


8 


-log 








1.69053287602 » 10°” + 2.1421570844026 » 10”° | + 64-7 


log(x) is the natural logarithm 


Result 
1728.61... — 
25.1327... i 


Polar coordinates 
r = 1728.8 is), @=-0.0145382 
1728.8 = 1729 


This result is very near to the mass of candidate glueball f9(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 
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((8colog(((-96/((1.94973e+13)42+(0.5)*2 cos*2(Pi/4))*7 * (1.667653965325* 10%41- 
3.12184822308* 10%39-1.69053287602* 10*674+2.1421570844026* 10%93))))+64- 
7T))I/1S 


Input interpretation 








96 | 
8 | -log] - —————————__—— (1.667653965325 » 10°! — 
13\2 2 2{x\\7 * 
(1.94973 « 10")? + 0.5? cos(“)} 
3.12184822308 » 10°” — 1.69053287602 » 10° + 
2.1421570844026 | + 64 - | “ (1/15) 
log(x) is the natural logarithm 
Result 
1.6438015... — 


0.0015931982... i 


Polar coordinates 
r = 1.6438 | |, @=~-0.000969215 (a 


i 


Z 
1.6438 = (2) = = 1.644934... 


(1/27(((8colog(((-96/((1.94973e+13)42+(0.5)*2 cos*2(Pi/4))*7 * 
(1.667653965325* 10441-3.12184822308* 10439- 
1.69053287602* 10%67+2.1421570844026* 10%93))))+64-7))))*2+276-3-D 


Input interpretation 


1 96 
E 8 ns bs 
27 


<7 (1..667653965325 10" - 
(1.94973 « 10")? + 0.5? cos?(“)} 


3.12184822308 - 10°” — 1.69053287602. 10° + 








2 
2.1421570844026 | + 64 - i + 276-3-6 


log(xX) is the natural logarithm 


® is the golden ratio conjugate 


Result 
4370.42... — 
119.190... i 
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Polar coordinates 


r = 4372.05 (radius), @ = -—0.0272652 (angle) 
4372.05 = 4372 


where 4372 is a value indicated in the fundamental Ramanujan paper “Modular 
equations and Approximations to 7” 


Hence 
64g24 = eV _ 944 276e-*V™ _..., 
649524 = 4096e—*V™ 4... 
so that 
64(g24 + gn24) = e*V™ _ 24 4 4372e-7V™ +... = 64{(1 + V2) + (1 — V2)"}. 
Hence 


em V2 — 9508951.9982.... 


From the two previous expressions: 


~8(-6% 5.493» 10” + 90 x 0.12496 « 1.445 « 10” - 90 - 
0.01561 x 3.801 » 10° + 0.0117 + 12 2.817» 10™ 0.36 — 
120 x 0.12496 « 0.36 x 7.411 » 10°” + 2.79936 « 1.94973 » 103 - 
0.9072 1.445 « 10°° + 0.550623 x 3.801 » 10°° - 0.10927 « 0.1296) 


Result 


2.63663999999990264447999998804788480000032005275033599837313... x 
10°! 


2.63663999...*10°! 


And: 
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96 
((1.94973 « 1013)? + 0.5? cos?(=))’ 


(1.667653965325 » 10°" — 3.12184822308 « 10°” - 
1.69053287602 » 10° + 2.1421570844026 » 10 


73) 


Result 

—1.79258562687074035734452647249878532531358636429461992199... x 
107"! 

-1.79258562...*10°7! 


we have also: 


(1/(-1.7925856268e-91) * 1/2.63663999999990264 x 10°81) 


Input interpretation 


1 1 
~ 1.7925856268. 10-2! 2.63663999999990264 - 108! 


Result 
~2.11577389184199562473856926339925730200489765 13803169127439... x 


10° 
-2115773891.84199562473856 


And from: 


84 = 3r°Q* + 2r’M? —5r°Q?M. 
3*(1.94973e+13)45*(0.6)44 + 2*(1.94973e+13)47 — 5*(1.94973e+13)6*(0.6)42 


3(1.94973 . 10'°) « 0.6" + 2(1.94973 « 10')’ ~ 5 (1.94973 « 10'°)® x 0.6" 


2.1421570844....*10°° 
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And 


96 
((1.94973 « 1013)? + 0.5? cos?(=))’ 
(1.667653965325 » 10°’ — 3.12184822308 « 10°” - 
1.69053287602 » 10° + 2.1421570844026 » 10 


73) 


Result 
—1.7925856268707403573445264724987853253 1358636429461992199... x 
10-7! 


-1.79258562...*107! 


((3*(1.94973e+13)45*(0.6)%4 + 2*(1.94973e+13)*7 — 5*(1.94973e+13)6*(0.6)%2)) 
* (-1.7925856268e-91) 


Input interpretation 


(3(1.94973 « 10'°)° « 0.6" + 2(1.94973 « 10'°)’ — 5(1.94973  10°°)° « 0.67) 
(-1.7925856268 « 10 ”') 


Result 
~383.9999999848001878143187329210065689218413652127640020394498279 


-383.9999999848...... 


Dividing the two results, we obtain: 
(-2115773891.84199562473856/-383.999999984800187) 
Input interpretation 


~2.11577389184199562473856 x 10° 
—383.999999984800187 
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Result 

5.50982784355662494172607800527440698672808333303 166757424608... x 
10° 

5509827.843556..... 

From which: 


1/28(-2115773891.84199562473856/-383.999999984800187)+21*5-0.568300003 1 


where 0.5683000031 is the value of the following Rogers-Ramanujan continued 
fraction: 














4{— do. Cd 5683000031 
» e’” cosht 1+ 1 
1? 
1+ . 
2 
14 . 
2 
1+ ; 
3 
—— 
3 
1+ 
1+... 


Input interpretation 


1 -2.11577389184199562473856 x 10° 
S95 ——— +: 21 5 — 0.5689000031 
28 ~383.999999984800187 


Result 
196883.99754130493363307421447408596381171726189398812765 164602587 


196883 .9975413.... = 196884 


196884/196883 is a fundamental number of the following j-invariant 


j(r) = q" + 744 + 196884g + 21493760q" + 864299970 + 20245856256q* + --- 


(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of 
a complex variable t, is a modular function of weight zero for SL(2, Z) defined on 
the upper half plane of complex numbers. Several remarkable properties of j have to 
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do with its g expansion (Fourier series expansion), written as a Laurent series in 
terms of g = e*” (the square of the nome), which begins: 


j(r) ="! + 744 + 196884q + 21493760" + 864299970q° + 202458562569" + --- 

Note that j has a simple pole at the cusp, so its g-expansion has no terms below q''. 
All the Fourier coefficients are integers, which results in several almost integers, 
notably Ramanujan's constant: 

e*V163 ~ 6403208 + 744. 
The asymptotic formula for the coefficient of g” is given by 

eft /n 

J2n3/4 , 

as can be proved by the Hardy—Littlewood circle method) 





We have that: 
For: 

re = 10*bo 
Key = 1 


1.94973e+13 = x * 1044 


bo = 1.94973 x 1049 


From: 
2 by | 1 
= ky|\/ =5)] 1—/— |=]. 
. 27 "|. 








(37) 


sqrt(2/27) [5 sqrt((((1-sqrt((((1.94973 x 
10%9)/(1.94973e+13))))))))* 1/(1.94973e+13)] 
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Input interpretation 
21.1, 1.94973 » 10° 
27 1.94973 » 1033 


Result 
6.94458... x 10°14 


6.94458...*10°4 


1 
1.94973 - 10!3 





From which: 


47/(((-In(((sqrt(2/27) [5 sqrt((((1-sqrt((((1.94973 x 
10*9)/(1.94973e+13))))))))* 1/(1.94973e+13)])))-(2)4C1/3))) 


Input interpretation 


47 
2 | _ | 194973109 5 13 
on 27 ! 1.94973.10!3 ~~ 1.94973..10!3 v2 


Result 
1.6185515954699245336206787 10689608 1329804924158887931511656150913 


log(x) is the natural logarithm 


1.618551595..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Possible closed forms 
@ = 1.61803398 

11 7 

— ~ 1.618551582877 
Cp* 
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1 | 43 : 
— ,/ — m= 1.61855176320 
9Y 2 





53H 
= = 1.6185515949166 








58 397 x 
113348 





= 1.61855159501432 





27 
2973 





9 
- 29 = 1.61855159575101 





root of 3x3 -7x?4195x-310 near x = 1.61855 ~ 1.61855159501809 





—e 3tle-2etTintn 15-¢ tance x) x 1.6185515947592 





root of x4 +37x° -23x7-59x-8 near x = 1.61855 ~ 1.6185515949665 





-5+8e+7e" 


————— ~ 1.6185515933169 
4(2-Se+3e?) 





1 
log( = (14+3V2 +¢e-9e-n+ 8°) ~ 1.61855159571631 
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1 
: (-6e" + 167 + 38 log(x) + 20 log(2.z) + 13 tan” (x) ~ 1.61855159501020 





mn rootof 172x* —-203x* -42x+52 near x = 0.515201 ~ 1.6185515948118 





1 
: a (-11+ 34e +177 -11log(2)) = 1.6185515949174 


1 





mr  & 1 6185515949065 
root of 8x* + 59x? + 23x? ~37x-1 near x = 0.617836 





mn rootof 14x4-38x°+25x?-28x+12 near x = 0.515201 ~ 
1.6185515942764 


Cp is Porter's constant 


Hhep is the heptanacci constant 


73 is Trott's third constant 
log(x) is the natural logarithm 


tan (X) is the inverse tangent function 
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Now, we have that: 





6M?r? — 12MrQ?+6Q* 
6M?r? — 12MrQ? +7Q* 


((6(13.12806e+39)42(1.94973e+13)%2- 
12(13.12806e+39)(1.94973e+13)(1.12496e+15)42+6(1.12496e+15)%4)/(6(13.12806e 
+39)42(1.94973e+13)42- 
12(13.12806e+39)(1.94973e+13)(1.12496e+15)42+7(1.12496e+15)%4))40.5 


Input interpretation 


y ((6(13.12806 « 10°°)? (1.94973 « 10'°)? - 12 13.12806 « 10° 
1.94973 » 10'° (1.12496 « 10"°)” + 6(1.12496 » 10°°)*) / 
(6(13.12806 » 10°”) (1.94973 « 10'°)° - 12 « 13.12806 « 10°” 
1.94973 « 10° (1.12496 « 10'°)? + 7(1.12496 » 10'°)*)) 


Result 
0.9999999999999999999999999999999999999999999999979628780786527654 


From: 


2 CY Ci sys _ 6M?r? — 12MrQ? + 6Q* 
RS Rog,3 ~ 6M2r2 — 12MrQ?2+7Q4’ 


((6(13.12806e+39)42(1.94973e+13)%2- 
12(13.12806e+39)(1.94973e+13)(1.12496e+15)42+6(1.12496e+15)*4)/(6(13.12806e 
+39)42(1.94973e+13)42- 
12(13.12806e+39)(1.94973e+13)(1.12496e+15)42+7(1.12496e+15)%4)) 
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Input interpretation 


(6(13.12806 « 10°”) (1.94973 « 10'°)? - 
12 13.12806 » 10°” « 1.94973 » 10° (1.12496. 10"°)* + 
6 (1.12496 « 10'°)*) /(6(13.12806 « 10°”)? (1.94973 » 10°°)? - 
12 « 13.12806 » 10°” « 1.94973 » 10° (1.12496 « 10'°)* + 7 (1.12496 » 10"°)*) 


Result 
0.999999999999999999999999999999999999999999999995925 7561573055309 


We have also: 


(Indin(((6(13.128e+39)42(1.9497e+13)%2- 
12(13.128e+39)(1.9497e+13)(1.12496e+15)424+6(1.12496e+15)%4)/(6(13.128e+39)% 
2(1.9497e+13)%2- 
12(13.128e+39)(1.9497e+13)(1.12496e+15)42+7(1.12496e+15)%4))))-e) 


Input interpretation 


log(log((6 (13.128 10°’)? (1.9497. 10'°)? - 12 13.128 » 10°” 
1.9497. 10'° (1.12496 « 10'°)* + 6 (1.12496 « 10°”)*) / 
(6(13.128 « 10°’)* (1.9497. 10'°)° - 12 13.128 » 10°” 


1.9497 « 10'° (1.12496 « 10'°)* + 7(1.12496 « 10°)*))) - e 


log(x) is the natural logarithm 


Result 
~34.0798 
-34.0798 


From which: 
-55*1/(2 - 64/n - 5 7) 


where 


64 
2- — -52 = -34.07979598 
WT 
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Decimal approximation 
1.6138594264556993720264190372822706109281257129538800726166194170 


1.6138594264.... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Property 


— ————— is a transcendental number 
5 


Alternate forms 


557 
64-274+5r" 





557 
64 +7(57—-2) 


Alternative representations 


55 55 
2-4-5r 2-900°- & 
r 180° 
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55 55 
2 - 5cos~}(-1) - —# 
cos “(-1) 








55 55 
a a oe 
2- 7 Sa 2+ Silog(-1) bet} 





Series representations 

















> (-1* 

55 55 Yeo 142k 
gy 64 es co (=n 
a ~ (8 “pa ori 0(D> aad 

55 _ 
2-4 5x 

SS Sea(-1) (a or =r, 

i 








5 k 
haces Oo ay rer zener 
=0 4 142k 144k 344k 








5 k 
64-2 ) = (- = | 1,2 4 
=0 4 142k 144k 344k 





oo 4 (-1)* 119571-2k io -~4 a) 


2 142k 


4( a 119571-2k is 4 2391+2k) 
+ 


ae eer 
} 


- 


k=0 
4( 1)* 1195-1-2k a | 2391+2k) 


oo 


7 2 142k 


k=0 


| 


And: 
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-56* 1/(2 - 64/m - 5 2) 


Input 


Result 


Decimal approximation 
1.6432023251185302696996266561419482583995461804621324375732852246 


4 
1.64320232.... = C(2) = = = 1.644934... 


Property 


— ———— is a transcendental number 
5 


Alternate forms 


56x 
64-274+57r° 





567 
644 7(57—-2) 
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Alternative representations 














56 56 
‘gfe. a ene oe 
2- 7 5 2-900 a 
56 56 
2-4-5 2-Scos(-1)- —% 
Fs cos “(-1) 
56 56 
— 64 _ i} ; 2 =a 64 
2 51 2+ S5élog(—1) Jog(-1) 


rT 


Series representations 
-* 











56 28 Yk=0 1,05 142k 
2-8-Sr 2 S= cri, o(d: o mal 
x k=0 142k a 142k 
56 
2-4 sx 
:. k 2 1 
o f_ 1 f_1_ 
alr 1) (ia 144k errs 
4) 











at 5(D neo (- a Gast rer 344k 


6+ - 2 > 4(-3)" nia re 344k 





56 Set (—1* 11957}-2 (51424 — 4 2391+2k) 
7 Dy 1+2k / 
en 1} 1195-1-2k Cade = 4 2391+2k) 
+ 


2-4 _sx 
64 - 
os-25: 1+2k 
4(- 1)* 11957!- -2k (si+2k _ 4 | 


| oo 


fe 1+2k 


=0 
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We have also: 


\I(29/5)((-In((6(13.128e+39)*2(1.9497e+13)2- 
12(13.128e+39)(1.9497e+13)(1.1249e+15)*2+6(1.1249e+15)%4)/(6(13.128e4+39)*2(1 
9497e+13)2- 
12(13.128e+39)(1.9497e+13)(1.1249e+15)*2+7(1.1249e+15)44))))41/3.5 


Input interpretation 


= 
5 
(-log((6 (13.128 « 10°”)? (1.9497. 10"°)? - 12 13.128 « 10°” « 1.9497. 10"° 
(1.1249. 10'°)? + 6 (1.1249 « 10"°)*) / 
(6 (13.128 « 10°”) (1.9497 « 10")? - 12 13.128 « 10° 
1.9497 « 10" (1.1249 « 10°)? + 7 (1.1249 » 10"°)*))) * (1/3.5) 


log(x) is the natural logarithm 


Result 
6.94554... x 10°14 


6.94554...*10°* result very near to the previous solution of the following 
expression: 


[ 2 ae 1.94973 » 10° 
Fg 1.94973 - 103 


= 6.94458...*10°!4 


1 
1.94973 - 10!3 
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From which: 


-48/(1n(6.94554 x 10%-14)+1) 


Input interpretation 


————— 
log(6.94554 . 107!4) +1 


log(x) is the natural logarithm 


Result 
1.63833196702254845342069352962273074707 16852503146049337417458405 


~ 
1.638331967.... result very near to the mean between C(2) = > = 1.644934..., the 
value of golden ratio 1.61803398... and the 14th root of the Ramanujan’s class 
invariant Q = (Coens = 1164.2696 i.e. 1.65578..., i.e. 1.63958266 
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Mathematical connections with some sectors of String Theory 


From: 


Modular equations and approximations to 7 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
6434 = eV _ 944 976e-7V™ _..., 
649° = 4096e-7V? 4... 
so that 
64(935 + gos") =e" — 24 4 4372e°7V™ 4... = 64{(1 + V2)? 4 (1 — V2)}. 
Hence 
e™V® _ 9508951.9982.... 
Again 
Gaz = (6 + V37)?, 
64GH = ot¥™ 4044 276e*V% 4. 
64G37 24 — 4096e-7 V3" _ 
so that 
64(G24 + G24) = eV 4 94 4 4372e-*V _ ... = 64{(6 + V37)® + (6 — V37)5}. 
Hence 


e™V37 — 199148647.999978 . 


Similarly, from 





958 = 
we obtain 
54+V%\" (5—V%\" 
B 5 + 5 
64(g24 + ga24) = e* V8 _ 24 + 4372e-7V8 4... = 64 (=) + (=) 
Hence 


em V8 — 94591257751.99999982.... 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 





Q\P) 7,2 
T ete $ _— _ BE h e—2(8—p)C +287 ¢ 
YE 
/ 
¢ 9 BP) 9/2 yy Dp) 
h(p +1 - 2 FE e—2(8—p)C +28 6 
, dC YE 
6ke °° - = — 
(7 — p) 


A 


1\2 _2A h? " 2 pe) _2(8—p)C +28”) 6 
(A a = ike" + = TJ (—p + — e «“ P “PE 
IE 


we have obtained, from the results almost equals of the equations, putting 


4096e"’'® instead of 
—2(8-p)C +28) ¢ 


€ 


a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, fz and ¢ correspond to the exponents of e (i.e. of exp). 
Thence we obtain for p = 5 and fz = 1/2: 


eth — 4096e-7V18 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6C+@ is equal to - 


mV 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 
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For 


exp((-Pi*sqrt(18)) we obtain: 


Input: 
exp(-n V 18 ] 


Exact result: 
-3V¥20 
e 
Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10°° 


1.6272016... * 10° 


Property: 


= 2 . 
e°’? 7 is a transcendental number 


Series representations: 


ras p00 yak (1/2) 
ervis _. 17 Epegl if 


envi exp] 017 5 Col CG h 


m Do Res,_1,,17* 1-5 -s)Ts) 


1 
2 


Now, we have the following calculations: 
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e6C+d — 4096e-7V18 


e-™V18 — 1 6272016... * 104-6 


from which: 


+ 9-6C+ — 1 6272016... * 104-6 
4096 


0.000244140625 e~6°+# = e-*V18 — 16272016... * 10-6 


Now: 
inte) — —13.328648814475 = —nV18 


And: 
(1.6272016* 10%-6) *1/ (0.000244140625) 


Input interpretation: 


1.6272016 1 
10° 0.000244140625 


Result: 
0.0066650177536 


0.006665017... 


Thence: 


0.000244 140625 e~6C+¢ = e-vI8 
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Dividing both sides by 0.000244140625, we obtain: 


0.000244140625 -6C+h _ 1 


0.000244140625 ~ 0.000244140625 o 


et = (0066650177536 


((((exp((-Pi*sqrt(18)))))))*1/0.000244 140625 


Input interpretation: 


enf-rV8) sae 


0.000244140625 
Result: 
0.00666501785... 


0.00666501785... 


Series representations: 











exp(—7 V 18 } es 
——! _ 4096 exp|-2 417 $174 | 2 
0.000244141 a ie 2 k 

exp(-7 V 18 ) 4096 Ji7 =, (- ay Ban 
——— x -} pes le eh 
0.000244141 a fi 2 ki 

oo -s = 1 = \ 

exp(-1V18 ) Yio Res,_1,; 17* r{ ; s)I(s) 
—— —__> A096 expl— 7 

0.000244141 a 
Now: 
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—mV18 


e+ = (0066650177536 


exp(-n V'18 ] 


0.000244140625 = 


-tV¥18 1 
0.000244140625 


= 0.00666501785... 


From: 


In(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 


Result: 
-5.010882647757... 


-5.010882647757... 


Alternative representations: 
log(0.006665017846190000) = log,(0.006665017846190000) 
log(0.006665017846 190000) = logia) log, (0.006665017846190000) 


log(0.006665017846 190000) = —Li;(0.993334982153810000) 


Series representations: 


* (~1)K (-0.993334982153810000)* 
log(0.006665017846190000) =~" — 


k=1 


88 


0.006665017846190000 - 
log(0.006665017846190000) = 2éx | | + 
ris 


* (—1)* (0.006665017846190000 — x) x* 


logix) - ) << for x <0 
k=1 


0.006665017846190000 - 1 
log(0.006665017846190000) = _—_—_— | log{ —}+ 
ris 
arg(0.006665017846190000 — zo) 


2a 
& (-1) (0.006665017846190000 — zo) zo* 


2 k 


k=1 


Zo 


log(zo) + log(zo) - 


Integral representation: 


*0.0066650 17846190000 1 
log(0.006665017846190000) = | vat 
“1 


In conclusion: 
—6C + @ = —5.010882647757... 


and for C = 1, we obtain: 


@ = —5.010882647757 + 6 = 0.989117352243=¢@ 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 


a 





5 i 
=] - __*§ ____ = 0,95 68666373 
Vig-1)Vv5 -9+1 1+—*___ 
i 
a" 
1+ 
1+. 
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==: 
V5 -2V5 








aT 9991 104684 
v5 -9+1 1 en 
as os 1 P - e375 
a e trys 
1+ 
1+... 


(http://www.bitman.name/math/article/102/109/) 





The mean between the two results of the above Rogers-Ramanujan continued 
fractions is 0.97798855285, value very near to the y Regge slope 0.979: 


vw | 3 Mme = 1500 | 0979 | —0.09 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))*1/512 


Input interpretation: 





Result: 
0.99040073270864402755097375571330141546073279617855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 
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ci 
V5 -2J5 





ON 9.9991 104684 
Ss i 1 en 
149 /9°/5? -1 . "geste. 
ets 
1+ 
1+... 


From 


AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti 
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018 








We have: 
e2° = 2€e2 
14/1 -— fe 
h2 &7e49 4 € 9 
a ric tt aa — e2¢) + 5 Te“? (2.7) 
(1 + \/1 - F e26) 


For 


16 


oO 


| 


T=- 
é=1 


> 


we obtain: 
(2*e4(0.989117352243/2)) / (1+sqrt(((1 -1/3* 16/(Pi)*2*e*(2*0.989 1 17352243))))) 


Input interpretation: 


2 oe 9891 17352243/2 





} 
i+ J a : 16 e2°0.989117352243 
x 
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Result: 
0.83941881822... — 
1.4311851867... i 


Polar coordinates: 
r = 1.65919106525 (radius), @=-59.607521917° (angle) 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = (Gso5/G101 er = 1164.2696 i.e. 1.65578... 


Series representations: 


2 mu .9891173522430000/2 


16¢2 0.98911 73522430000 


14+,/ 1 
3x2 
2 ¢9 49455867612 15000 
1 
1+ 7 l6e! .978234704486000 pe (2 \ (- e .978234704486000 ‘i 3 
3n2 k=0 416 x? k 


2 Pu .9891173522430000/2 


16¢2 9.98911 73522430000 


1+,/ 1 
302 
2 0 4945586761215000 
a ¢1 .978234704486000 \-k, 4 
1 16 el .978234704486000 - (-3F (- m2 (-3}, 
- — 
3n2 Dae k! 


2 Pu .9891173522430000/2 


16¢2 0.98911 73522430000 


1+,/ 1 3 
30 
2 g0 49455867612 15000 
, 1.978234 704486000 
_yk{_1) (,_18¢ Fk 
eye Ht a 
7 oo eo k! 
for (not (Zo €R and -«w< Zo <0) 
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From 


h2 7406 42 ae 
a 7 ——___,, | 14+ 4/1 — $226) + 57e% 
(1 + 4/1 - T2°) 
we obtain: 


e(4*0.989 117352243) / (((1+sqrt(1-1/3* 16/(Pi)*42*e4(2*0.989 1 17352243)))))*7 
[42(1+sqrt(1- 
1/3* 16/(Pi)42*e*(2*0.989 1 17352243 )))+5* 16/(Pi)*2*e%(2*0.989 1 17352243)] 


Input interpretation: 


e* 0.989117352243 


7 


16 2+0.989117352243 
+5 —# 


WT 








Result: 
50.84107889... - 
20.34506335... i 


Polar coordinates: 


r = 54.76072411 ius), @=-21.80979492° 


54.76072411..... 
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Series representations: 


16 ¢2  0:9891173522430000 Ss US sletaatcinioeiay 16 ¢2 © 9:9891173522430000 
42}1+ 
gg 
* 0.9891173522430000 / isa LT maeaapeiee pear aioe 
a | 


5.934704113458000 3.956460408972000 2 3.956460408972000 2 
2/40 ¢ +2le wm +21le wT 


16 ¢1:978234704486000 oo ay 9 }:978234704486000 1 
aint nk Np eA —— 2 
: oe i 
ST anasiatoedare! 1.978234704486000 $(2f —) “| 
aa 9 ee 2 
16 re (2 | 


16 ¢2 © 0:9891173522430000 ee 16 ¢2 » 0:9891173522430000 
42}1+ 
fee ge 
16 ¢2  9:9891173522430000 
Pg 0.9891173522430000 / we 
gg 


=) 9 9! 9 
2140 en t4411945 000 +21 e 5646940 8972000 x +21 e 5646940 8972000 x 


= 5 1 (- & \ (- ern) eh (2), 

_ssctenmennon 5 CieJ CO) Cah] 
aes af of Cie na 

a a) 
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42 


l6e 2 0.9891173522430000 
1+,{| 1 - ————————_ 
dl poy) a ee 0.9891173522430000 eee 

Ps ainda | 


9 =) =) .*) oO 
40 e 34704113458000 +21 e 5646940 8972000 x +21 e 5646940 8972000 


| 











3 l6e 2 =< 


2 








e) 9782347044 86000 


ee 3 1} (- }, (1-7 


- z0) zor 
|) 








a 
1.978234704486000 ko \? 
wo (-1} (- 1- 4 Zz 
. V0 » ( = 7 o) 0 | 
for (not (zp €R and -~«< 
From which: 


e(4*0.9891 17352243) / (((1+sqrt(1 -1/3* 16/(Pi)*42*e4(2*0.989 1 17352243)))))*7 
[42(1+sqrt(1- 


1/3* 16/(P1)42*e%(2*0.989 1 17352243)))+5*16/(Pi)42*e*(2*0.989 1 17352243) ]* 1/34 


Input interpretation: 


e' 0.989117352243 


fy 1. 16 ,20,989117352243 
[ + 3 (us fi 2< geome | 
1 16 5.0.989117352243 16 5.0,989117352243| 1 
42)1+,/1--x Te +5X—e° <— 
3 x sae 34 


Result: 
1.495325850... — 
0.5983842161... i 


Polar coordinates: 
r = 1.610609533 (radius), @ = —21.80979492° (angle) 


1.610609533.... result that is a good approximation to the value of the golden ratio 
1.618033988749... 
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Series representations: 


Ht 


Pa 0.9891173522430000 / 34/14 





16 e 0.9891173522430000 





5» 16 e 0.9891173522430000 


1- + 


3x re 





Taian oar mae 2. 0.9891173522430000 | | 


5.934704113458000 3.956469408972000 n 3.956469408972000 n 


40 e +2le 


16 @1:978234704486000 oo - 3 \k e1:978234704486000 -k yl 
=n nk — _ ee oe ooo 2 
st yl a —] (2)V 


+2le 


7 


16 @1:978234704486000 oO. 3 \k e):978234704486000 -k fl 
rag | -1SeONE (ap (_ ermine +2) 
k 


37 


4\46 re 





16 e 0.9891173522430000 5x16 e 0.9891173522430000 


7s 


31 a 


0.9891173522430000 
Pi. 11735224 / 34/14 





ner 2. 0.9891173522430000 — - 


5.934704113458000 3.956469408972000 x 3.956469408972000 x 


40e +2le 


1.978234704486000 \_k 1 
¢1:978234704486000 2 (- eee maeaees | (- *, 
a , 
: / 


1.978234704486000 \_& 1 
eraser Ms 


ie? \  *@ lS CN hk 


k! 


+2le 


¢1-978234704486000 > peel 
177° |14+.| - 


96 





5 


16 e 0.9891173522430000 


37 


+ 


0.9891173522430000 
aA 11735224 / 34/14 





16 e 0.9891173522430000 


aa 


Mee 2. 0.9891173522430000 —| | 


5.934704113458000 3.956469408972000 2 3.956469408972000 
40 e +2le nm +2le 


co (-1)* (—2 1=— 
Vm > aris 
rw h vas ose “ake (t- 


for (not (Zp €R and -«< Zp S$ 0)) 


Now, we have: 


¢ 
2 


2c _ 2€e 


1+ \/1 + Sfe2¢ 


For: 

E=1 
a 

A ~ Se 


@ = 0.989117352243 


= 42 (1 
32 at + 
! + V1 + fers] 


1.978234704486000 


——— ee | 


-1.978234704486000 ) 
a zoK 
eA gey gg 20 
k! 


(2.9) 


97 


Sf $26) _ incr ; 


(2.10) 


From 


tape 


e2C = 2€e7 
1+ 1/1 + Sper 


we obtain: 


((2*e4(-0.989117352243/2))) / 
((((1+sqrt(((1+1/3*(4Pi%2)/25 *e*(2*0.989 1 17352243)))))))) 


Input interpretation: 


989° ; 
2 eos 89117352243/2 


1+./142 (+ (4x7))e? 0.989117352243 
3 \25 ; 


Result: 
0.382082347529... 


0.382082347529.... 


Series representations: 


.e -0.9891173522430000/2 


af ie 0.98911 73522430000 
e}:978234704486000 _2 ey 
¢1:97823470448 6000 n)* [: | 


.e ~0.9891173522430000/2 


ahh A) Cadac 2) -2 «0.98911 73522430000 
ae Le 1.978234704486000 _2 | (-2)' ee ae ie (-=} aa 
M47 si NN IK 


98 


_ == 0.4945586761215000 





| 


= : 0.4945586761215000 


2¢ ~0.9891173522430000/2 


(4.72) 2 0.98911 73522430000 
ee lal » eae ee 


1+,/ 1 
3.25 


2 


ak (-) (te .978234704486000 2 -z0 ssf 
oo 2/k 75 
e0:4945586761215000 1+Vz% bet ——s—— — 


for (not (Z> ER and -co 


From which: 


1+1/(((4((2*e%(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25 *e*(2*0.989 1 17352243))))))))))) 


Input interpretation: 


1 
1+ —— 
4 2 »-0.989117352243/2 
—S——————aaai————— 
14,1 /1 sg -2\),.2%0.989117352243 
I+ 1+) lee (4x? ))e? 
Result: 


1.65430921270... 


1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 
following Ramanujan’s class invariant Q = (Gsos /Gi01 ey = 1164.2696 i.e. 
1.65578... 


Indeed: 


99 


1/4 
Gsos = P~1/4Q1/6 =(V5 4 2)1/? (4) (V101 + 10)'/4 


1/6 


x (asovs + 29/101) + \/ 169440 + 7540V505 


Thus, it remains to show that 


/113 + 5/505 [105+ 5v505 5 =) 
(130V5+29V 101) +1/ 169440 + 7540 Vie roan -( “ = 


which is straightforward. 


a 
( (es) = 1,65578... 





Series representations: 


1 
4 (2 e70.9891173522430000/2 } 


(ee \e2  0.9891173522430000 
3.25 


049455867612 15000 


1+ 


1,97823470448 6000 
1 040455867612 15000 4e r 


1+ ————————_ + 
8 8 75 
y 75 1.978234704486000 _2\-* : 
ry (e ris ) 
k= k 


1 
4 (2 e70-9891173522430000/2 } 


(4 n2 je? 0.98911 73522430000 
1+ 14.25 CO Ts 


0.4945586761215000 4 
e 0.4945586761215000 
1 +t -e 


8 8 75 
; (- 3 \‘ (¢1.978234704486000 yk (- 1 ), 
k! 


k=0 


1+ 


4 ¢}:97823470448 6000 3 


100 


1 049455867612 15000 


¢. 
4(2 eee) 8 





I 
| (442) 2 0.9891173522430000 
14 1+ - 





325 
el 978234704486000 ~2 


» (-1 (-3}, (1+? zo) _— 


1 0.4045586761215000 Fa, . 2 75 = 
' 

8 a k! 

for {not (Zo ER and -o 
And from 
h? ae A, 
kt E (: + 4/14 0) 7 act] ; 
c + V1 + er] 


we obtain: 


e(-4*0.989 117352243) / [1+sqrt(((1+1/3*(4Pi%2)/25*e%(2*0.989 1 17352243)))]*7 * 
[42(1+sqrt(((1+1/3*(4Pi%2)/25*e*(2*0.989 1 17352243)))- 
13*(4Pi%2)/25*e(2*0.989 1 17352243) ] 


Input interpretation: 


e 0.989117352243 


ee A 
1+ 14+ 1 (+ (4x7) e? 0.989117352243 
3 \25 * , 
1 1 / 2\) 2°0,.989117352243 1 2)\) 2°0.989117352243 
42 L+ 1+ (5 (4x Je a -13(5= (47°)]e - 
3 (25 | 25 0") 


101 


Result: 
-—0.034547055658... 


-0.034547055658... 


Series representations: 


a ——————e 2 0.9891173522430000 
47/14 = (te ) je 2 0.9891173522430000 
3.25 
7 
inher ibeeieies (4.27) e? 0,.9891173522430000 
e —_ / 1+ 1+ 3.95. = 


—) =) =) 
_1142]-25 e 7823470448 6000 +52 e 5 646940 8972000 x _ 


4 ¢ 97823470448 6000 3 


75 


.97823470448 6000 
Be! 82347044 


1 


a(F) | 1.978234704486000 7*)* | 3 / 25 ¢5:934704113458000 
k 


h. | #s 4e crbialaaca ans “5 (=) e .97823470448 6000 x)" 
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a 


ill 


2) 2. 0.9891173522430000 
4211+./14 2) C shaiserawariacaas i (4x7) 13 ¢#*0.9991173522430000 
3.25 25 


(412)? 0.9891173522430000 

—4 0.9891173522430000 

e 1+ ,| 1+ —_———_ 
3% 25 


| [= @ 197823470448 6000 +52 ¢3:956469408972000 x 7 


4 ¢):978234704486000 12 
75 
75 \K » 1,978234704486000 _2\-k (1 
= (-F) 7) aa 


Se 1.97823470448 6000 
k=0 


/ 75\k 16 -k { ‘4 
-_ 4 ¢}978234704486000 | 2 5 (-2) (e1:978234704486000 2) (-2), 
75 k! 
k=0 


989 
(4 x) e 0,.9891173522430000 


i?) 
/ es 34704113458000 


42]1+,) 1+ 


| 


| 








(4.x )13e 2 0,9891173522430000 
3x25 ~ 25 


7 
(4 1) 2. 0.9891173522430000 

-4  0,9891173522430000 e 

e 1+.{ 14 —— 

3.25 


rs) 3 c 6 
42 |-25 es 7823470448 6000 +52 e 5646940 8972000 x ~95 el 7823470448 6000 








( uk (-2), (1+ el 978234704486000 ~2 


fe We 


e .934704113458000 


el 978234 704486000 _2 


os gt CH (4 eS of at 


k! 





for (not (Zo ER and -w< Zs 0) 


From which: 


AT *1/(((-1/(((((e(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))]*7 * 
[42(1+sqrt(((1+1/3*(4Pi%2)/25*e%(2*0.989 1 17352243))))- 
13*(4Pi%2)/25*e%(2*0.989 1 17352243))])))))))) 
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Input interpretation: 


e 0.989117352243 
47|-|1 / 1 / 


7 
ian (2 sa 0.989117352243 
3 \25 


[22 f + 1+3 iy all ¢270.989117352243 


13(= (4x *)Je aia 
25 


Result: 
1.6237116159... 


1.6237116159.... result that is an approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


. | 2 0,9891173522430000 
= 47/1 / 74 0.9891173522430000 : h. 1+ (4x°)e 3 _ 


i (4 x) 13 e 0.9891173522430000 I) 
25 


Re os Paramore 2 0.9891173522430000 | |- 


3% 25 


1974|-25 @ 1:978234704486000 +52 ¢3:956469408972000 x = 


1.97823470448 6000 
1.978234704486000 | 4€ x 
25 e — 


(2) 1.978234704486000 y* (3 / 95 ¢3:934704113458000 
4 


k=0 
7 


au 


4e 1.97823470448 6000 3 


75 s -k 
1+ — = ¥(4 ; caiman 7) | 


Nie 


k=0 
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| 2 0.980117352243 
- 47 | ue 0.9891173522430000 c +./14 (4x°)e — — “at 7 


= (47°) 13 ¢2  0:9891173522430000 | / 


P| cebaaiabarooieas x2) ¢2 *0.9891173522430000 
3% 25 


1974]-25 @1'978234704486000 +52 ¢3:956469408972000 x _ 


4e 1.97823470448 6000 r 


75 
_ 73 (e1.978234704486000 2)-k L 1 \ 


2 
Be 1,97823470448 6000 


5.934704113458000 
/|25¢ 4704113458 


k=0 
75)k , 1.978234704486000 _2)-k (_1) \’ 
i. 4 ¢1:978234704486000 2 5 (-2) (e x) (-3), 
75 an k! 
| 2 0.989117352243 
iy 47 | |e 0.9891173522430000 c Pam ce (4x)e — — sais 7 


ae (4 x) 13 ¢2 | 0:9891173522430000 | / 
25 


falar eee x2) 2 *0.9891173522430000 
3x25 


1974 |-25 197823470448 6000 +52 g3'956469408972000 x -35 197823470448 6000 


e) 978234704486000 _2 


fw ROLE ool \) - 


' 
k=0 ks 
¢5:934704113458000 
4 el 978234704486000 _2 k 7 
lz 0 CIF (- }, (1+ ‘ 75 . - 20) mi 
1+ 2 y 
for (not (Zo €R and -«< Zo s 0)| 


105 


And again: 


32((((e*(-4*0.989 117352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))]*7 * 
[42(1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))- 
13*(4Pi%2)/25*e%(2*0.989 1 17352243))])))) 


Input interpretation: 


o-4°0.989117352243 
32 


On 
lachita2 (+ (4 n)) @? 0,989117352243 
3\a5\° 4) 





i (4 n) Je? 0.989117352243 ~13(—=(4 n) 7 0.989117352243 
a 2° 


| 1 
42/1 1+- 
| | *¥'*3\2 
Result: 
~1.1055057810... 


-1.1055057810.... 


We note that the result -1.1055057810.... is very near to the value of Cosmological 
Constant, less 10° , thence 1.1056, with minus sign 
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Series representations: 


(4 x ) e 0.9891173522430000 


BD gO PESTS | 49 11 + | 1 ce 
3.25 


i (4 x*) 13 ¢2 | 0:9891173522430000 } / 
25 


(427) e? 0.9891173522430000 


. ——————————————— 
3.25 


_111344]-25 197823470448 6000 +52 ¢3:956469408972000 r as 


9° 
4e}5 7823470448 6000 r 


25 ¢} 97823470448 6000 
75 


oo 1 \ 

x (=) oe x \* | 2 / 25 o3934704113458000 
4 k 

k=0 


7 
1+ = fannie cece > (=) (eee a i 
2 k=0 - 


aN Ie 
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_ (4x7) e? 0.9891173522430000 
32 Pio, 0.9891173522430000 42}14 1+ 


3» 25 


i (4 w )13 2 | 0-9891173522430000 | / 
25 


Z 
(417) e? 0.9891173522430000 


i? te 
3» 25 


1] 1344 | 25 ¢1:978234704486000 | 5 ,,3.956469408972000 2 _ 


4e 1.97823470448 6000 3 


75 
© (- = \ eon \* (- sh 5.934704113458000 
ar oe || oe 


k=0 
75 \K » 1.978234704486000 _2\-k (_1) )" 
. 4 ¢1:978234704486000 2 5 (-2} (e ) (-3), 
75 er k! 


(4x7) e? 0.9891173522430000 
 —— 


Se 1.97823470448 6000 


32 et | 9.9891173522430000 | 45} 4, 
3x25 


ai (417) 13 ¢2 | 0:9891173522430000 / 
25 


(4x7) e? 0.9891173522430000 
eo ee ae i 
3.25 


_111344 |-25 197823470448 6000 +52 ¢3:956469408972000 x _95 @ 197823470448 6000 


© (1 (-3), | 
V zo > 2 ™ 75 
¢°:934704113458000 


1.978234704486000 _2 k 
13 -z0) zoK 
/ 25 


i (AK Es (1 4, 4e1.978234704406000 52 | 4yY 


inves = Zo 
k=0 


k! 
for (not (Zo €R and -w< Zo s 0)} 
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And: 
-[32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3* (4Pi%2)/25*e4(2*0.989 1 17352243))))]*7 * 


[42(1+sqrt(((1+1/3*(4Pi%2)/25*e%(2*0.989 1 17352243))))- 
13*(4Pi%2)/25*e%(2*0.989 1 17352243))]))))]45 


Input interpretation: 


oe 0.989117352243 








-|32 J 
1+: 1 (4 72) 2 0,080117352243 | 
3la5\o °F 
42 l+y ese [se (427))¢? 0.989117352243 _ 
3\25° ' 
5 
13 (= (4 r)) 0,980117352243 | 
25 ° 

Result: 


1.651220569... 


1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gso5/G101 el = 1164.2696 i.e. 1.65578... 
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Series representations: 


(4 x ) e 0.9891173522430000 


See ee ee 
3x25 


ai (4 x ) 13 e 0.9891173522430000 a 


il ee x2) e2 * 0.9891173522430000 
ax25 


e 1:97823470448 6000 x 
4385 270 057 140 224 | -25 +52 ¢1978234704486000 52 _ 95 = 


=, (75 ¥ + 1.078234704486000 _2 | 
> (F) & “J (3 \ 
k=0 i 


9765 625 @ 197823470448 6000 ; Se 


. (=) ae Z y | : 
k=0 k 
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| 2 0.9891173522430000 
_|132 Ps 0.9891173522430000 42 + 1+ (4x°)e eT _ 


= (4 x) 13 e 0.9891173522430000 | 


Ps |, mioaiebaiecaie 2. 0.9891173522430000 


3x25 


4 @ }:978234704486000 re 


75 


ow 


4385 270 057 140 224 | -25 +52 ¢1:978234704486000 52 _ oc 
» / 


eee 60 


(- 73) le 1.97823470448 6000 xy ( ay 


k 5 


» ki 


k=0 


| 2 0.9891173522430000 
_|132 wee 0.9891173522430000 c wa Ge (4x7)e Seer = 


= ( 4x) 13 62 0:9891173522430000 I / 


ee ee x2) 2 *0.9891173522430000 
3.25 


4 385 270 057 140 224 |-25 +52 ¢!978234704486000 52 _ 


(- 4 ¢! 978234704486000 _2 k -k 5 
k 


oe) 


wo (-1$ 


5 Vm0 ). 


9 765 625 ¢ 19-7823470448 6000 


« CIF E 1) (1+ 42 - ast 35 


1+¥%0 D) F 


for (not (Zo €R and -«< Zo $ 0)} 
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We obtain also: 
-[32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4Pi%2)/25*e4(2*0.989 1 17352243))))|47 * 


[42(1+sqrt(((1+1/3*(4P1%2)/25*e*(2*0.989 1 17352243))))- 
13*(4Pi*2)/25*e%(2*0.989 1 17352243))]))))]41/2 


Input interpretation: 


e* 0.989117352243 





— ||32 : 

TY 

1 (1 (4 72)) 92°9- 73522 
\ [i+ jas 35 (47 Je 0.98911735 *| 
42 1+ f14e (= (4 n)\e? 0.989117352243 _ 
3 \25 © 
13 (= (4 n) |e? 0.989117352243 
25° 

Result: 
-0 


1.0514303501... i 
Polar coordinates: 


r = 1.05143035007 , 8=-90° 


1.05 143035007 
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Series representations: 


| 2 0.9891173522430000 
[> -—* 0.9891173522430000 42 + 1+ (47°)e <= = 


= (4 x) 13 e 0.9891173522430000 ot 


A co (ied mabaaias x2) e# <0.9891173522430000 
325 


4 ¢)-978234704486000 x 


75 


95592 @ 1:97823470448 6000 x +25 


eal 1.97823470448 6000 *)* [: Y ¢3:956469408972000 


. [emma 58 By 197823470448 6000 7)" (| 


wh le 
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| 2 0.9891173522430000 
— ||] 92 et» 0.9891173522430000 c h. 1, Ane 3 = 


A) (4 x) 13 ¢2 | 9:9891173522430000 a / 
25 


Pe 8 | siamaaiadier ie peicice 2. 0,9891173522430000 
3.25 a ee 


4 ¢}-978234704486000 rw 


75 


25-52 197823470448 6000 x 425 


ao 


y? =) 


Es eae aes “ re 4e 1.97823470448 6000 rw 


_ 75 (e 1,97823470448 6000 xy ( 


> 7 mak 


k=0 


k 


7 


(4x7) e 0.9891173522430000 


— |] ] 92 oF 0.9891173522430000 | 45] 4 
3.25 


x (4 x) 13 e 0.9891173522430000 I) 


(41) e? 0.9891173522430000 ' 
1+,{1+ ——__—____ | |= 
3.25 


- 21 25-52 197823470448 6000 x + 


= CUE (3), (1+ 4-20) ast 
25 20 2 k! . / 
@3'9598469408972000 
« (-1* ekki) A 
ve § (- }. ( + = ) 6 
for (not (Zo €R and -«< Zo $ 0) 
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1 / -[32((((e(-4*0.989 117352243) / 

[1 +sqrt(((1+1/3*(4Pi42)/25*e%(2*0.9891 17352243)))) 97 * 
[42(1+sqrt(((1+1/3*(4Pi*2)/25*e4(2*0.989 1 17352243))))- 
13*(4Pi42)/25*e%(2*0.9891 17352243))])))) 91/2 


Input interpretation: 


e-4:0.989117352243 
-|1/] |}32 
/ 7 


ll es 
\ +y 1+ 2 (2 (4x7)) e? 0.989117352243 | 





ar eee ER) 
42}1+ i 1+- [= (42°) |e? 0,989117352243 _ 
3\25° , 
13 | a (47° )Je? 0.989117352243 
25 ° 


Result: 
0.95108534763... i 


Polar coordinates: 


r = 0.95108534763 @ = 90° 


3 


0.95 108534763 


We know that the primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 is a result very near to the spectral index n, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 
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a 


5 -x 
=1-—_*__ = 0.956 8666373 
(9 ae pt! i 
e-* 
ip 
i 
ie 


Series representations: 


989 
(4x7) e 0.9891173522430000 


2 1/ 32 et | 0-9891173522430000 Janly 4, (14 7 
3x25 


x (4 x) 13 e 0.9891173522430000 | / 


(4 r ) Ps 0.9891173522430000 y 
1+.) ——_—______- = 
3.25 


9° 
415 7823470448 6000 re 


75 
2 (Cee y* [: a 


5 iain a 1.978234704486000 2 
¢3-956469408972000 1+ 
1 
py = 75 (e 1.97823470448 6000 x)" | 
4 


/ ye 25 — 52 ¢ 1 978234704486000 2 | oc 


k=0 
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989117352243 
2 | 32 ot 0.9891173522430000 c er a0 Liat ; 


= (4 x) 13 @ 0.9891173522430000 ] / 


(427) e? 0.9891173522430000 i 
De A es = 
3.25 


4 ¢)-978234704486000 r 


75 


i A / 


e .95646940 8972000 —= 


(-2)' le 1.97823470448 6000 a*y* ( (-2), | 


= 5 / Jar. |{lo5 —52 ¢1978234704486000 2 | oc 


> k 
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2. 0.9891173522430000 
=| / 32 e+ | 0.9891173522430000 | yn], 4, 144 (42) ¢? 0.9891173522430000 ; 1 
3.25 25 


(4 r) 13 e — 


(4x7) e? 0.9891173522430000 i 
142) 34 eee = 
3.25 


-|5 / 8/21 [ Sig a eae a 


© (UF (-) (1 4, 441,978234704406000 52 - 20)" ak 


oe 


k=0 


en 6460408972000 


w 
1+¥z0 )) 
k=0 
el 978234704486000 _2 k -k 7 
re -Z0) Zo 


Cy =" [i+ 75 
k! 


for (not (Zo €R and -«o< Zo < 0)! 


From the previous expression 


e* 0.989117352243 


7 
1+./142 (2 (4x?))¢? 0.989117352243 
3 \25 
42114 A ‘ 1 (=. (42°))¢” 0,989117352243 _ 4 (=. (427)? 0,989117352243 
3\25 25 


= -0.034547055658... 


we have also: 
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1+1/(((4((2*e%(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4Pi%2)/25 *e*(2*0.989 1 17352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
1 + ————______———— - 0.034547055658 
4 2 -0.989117352243/2 


—— 
| Lil. 2 0.989117352243 
ay 1+3 tae l4n \)e? 


Result: 
1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


1 
1 + ———__—_.—_—— - 0.0345470556580000 = 
4 (2 ¢-0-9891173522430000/2) 


| (442) ¢2 «0.98911 73522430000 

My le —_a 73 
049455867612 15000 1 

0.9654529443420000 + —— he of 4048506761215000 


xc 44) w ° . wf : 
lianas >: 7 |, 1:97823470448 6000 Fl ‘> 
75 4 S : k 

k=0 


1 
1 + ————____———— - 0.0345470556580000 = 
4 (2 ¢-0.9891173522430000/2) 


| (4n2)¢2 0.98911 73522430000 

ly 1 — a Ts 
8: 49455867612 15000 1 

0.9654529443420000 + —. 45 gf 948586761213000 


75 \K / 1.978234704486000 _2)\-k /_ 1 
4 g}978234704486000 12 0 (-=) (e x) (-3), 


75 ean k! 


119 


1 


1 + ——____—_ - 0.0345470556580000 = 
4 (2 ¢-0.9891173522430000/2) 


(4 n?)¢2 0.9891173522430000 
1+ 147.25 Ts 


0.4945586761215000 


0.9654529443420000 + —— + 
ey eae 4 e1.978234704486000 ,2 ky 
1 0.4945586761215000 A CY | zh (1 ig 75 20) Z0 
8 3 i » k! 
k=0 : 
for {not (ZoeR and-w<2Z9s 0} 


120 


Observations 


We note that, from the number 8, we obtain as follows: 


2 


8 
64 

87 x 2x8 
1024 

8° = 8 2° 
True 

8* — 4096 

8? . 2° = 4096 
2}8 = 2> gt 
True 

2)3 — g192 
2.8* =8192 


We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8 
is the fundamental number. In fact 8° = 64, 8° = 512, 8° = 4096. We define it 
"fundamental number", since 8 is a Fibonacci number, which by rule, divided by the 
previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all 
numbers in the Fibonacci sequence 
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“Golden” Range 


1.6314839 


o@ mean ¢(2) "WT164.27 
16 1.618034 1.64493 1.65578 1.675 


Finally we note how 8° = 64, multiplied by 27, to which we add 1, is equal to 1729, 
the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we 
obtain a value close to €(2) that 1.6438 ..., which, in turn, is included in the range of 
what we call "golden numbers" 


Furthermore for all the results very near to 1728 or 1729, adding 64 = 8”, one obtain 
values about equal to 1792 or 1793. These are values almost equal to the Planck 
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass 
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Appendix 





Outlook 











Remarkably rich (apparently UNIQUE) framework 


Why a given “shape” of the extra dimensions ? 
[CRUCIAL, it determines the predictions for «, ...] 





A. Sagnotti — AstronomiAmo, 23.4.2020 21 





From: A. Sagnotti — AstronomiAmo, 23.04.2020 


In the above figure, it is said that: “why a given shape of the extra dimensions? 
Crucial, it determines the predictions for a”. 


We propose that whatever shape the compactified dimensions are, their geometry 
must be based on the values of the golden ratio and C€(2), (the latter connected to 1728 
or 1729, whose fifteenth root provides an excellent approximation to the above 
mentioned value) which are recurrent as solutions of the equations that we are going 
to develop. It is important to specify that the initial conditions are always values 
belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations 
and Appoximations to Pi" (see references). These values are some multiples of 8 (64 
and 4096), 276, which added to 4096, is equal to 4372, and finally en 
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We have, in certain cases, the following connections: 


String Theory 
(Quantum Gravity) 


i 


Energy scale 








Set of consistent low- 
energy effective 
Quantum Field Theories 


SiwWelanyolrelarel 


The String Theory “Landscape” 


- Graph axes show only 2 out of hundreds of parameters 
(“moduli”) that determine the exact Calabi-Yau manifolds and 
how strings wrap around them 


Potential 
energy 
density 


- Each point on 
the “Landscape” 
represents a single pd 
Universe with a particular My "% 
Calabi-Yau manifold and set 7 
of string wrapping modes for its 
compactified dimensions 


- Each Universe could be realized in a separate post-inflation “bubble” 


Fig. 2 


124 





Fig. 3 


Stringscape - a small part of the string-theory landscape showing the new de Sitter solution as a local 
minimum of the energy (vertical axis). The global minimum occurs at the infinite size of the extra 
dimensions on the extreme right of the figure. 





Figure 2. Lines in the complex plane where the Riemann zeta 
function ¢ is real (green) depicted on a relief representing the 
positive absolute value of ¢ for arguments s = o + i7 where the real 
part of ¢ is positive, and the negative absolute value of ¢ where the 
real part of ¢ is negative. This representation brings out most clearly 
that the lines of constant phase corresponding to phases of integer 
multiples of 27 run down the hills on the left-hand side, tum around 
on the right and terminate in the non-trivial zeros. This pattern 
repeats itself infinitely many times. The points of arrival and 
departure on the right-hand side of the picture are equally spaced and 
given by equation (11). 


Fig. 4 
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With regard the Fig. 4 the points of arrival and departure on the right-hand side of the 
picture are equally spaced and given by the following equation: 


~| 
~~ 
III 
> 
E 


we obtain: 
2Pi/(In(2)) 


Input: 


T 





log(2) 


Exact result: 


22 
log(2) 





Decimal approximation: 
9.06472028365438761925536589 143333362034372293544759 1 1683720330958 


9.06472028365.... 


Alternative representations: 








2a 2 
log(2) log, (2) 
2 2 


log(2) 7 log(a) log (2) 
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2 = 2a 
log(2) 2. coth=}(3) 





Series representations: 

















2x 2X : 
2_2e;7)nkg uu =_____a_—_—_erR— Torx < Uv 
log(2) . | arg(2—x) co (=1)F (2-9 x* 
g 2in| | + login) - )™ - 
2a _ 2m 
log(2) = arg(2-zq) 1 co (-1)¥ (2-29) s* 
og) + [822 (log) + ogtza))- oe, sata 
2a 2a 
log(2) = x-arg( + )—arg(z9) (<1 2-50) 5% 
. =o o~ 0) Zz 
2in| ra |. log(Zo) - a eae 


Integral representations: 


2a a 2x 
log(2) (22 
og(2) ja 











Qn 4in 


log(2) fC oo+y r(-s)? r(1+s) ds 
-1 co+y r(1-s) 





for-l<y<0O 
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From which: 
(2Pi/(In(2)))*(1/12 a log(2)) 


Input: 





|(= mog2)) 


[2 
log(2) /\12 


Exact result: 


w 
6 


Decimal approximation: 


log(x) is the natural logarithm 


1.644934066848226436472415 166646025 18921894990 12067984377355582293 


TT 


Z 
1.6449340668.... = ¢(2) =— = 1.644934... 


6 
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